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CAR-FERRY STEAMER “DETROIT”; MICHIGAN CENTRAL 
R. R. 

A four-screw car-ferry steamer of exceptional 

size and power, designed to serve os 2n_ ice- 


it is not double-ended; one end is normally the 
bow and has 2 high sieel bridge spanning the 
tracks and carrying the pilot house. At each side 
of the river the boat is run with its bow against 


valves at the boilers. When the feed pumps are 
stopped, the water rises in the heatag and by 
means of a float closes a valve in delivery 
pipe of the tank pump, which pump is then shut 


breaker and maintain communication through the ® Pier or slip having three tracks. @own by its governor. The exhaust steam 
heaviest ice, has been built for the Detroit River There are four compound engines of the marine from the engines of the pumps, dyna- 
service of the Michigan Central Ry. (between De- type, with cylinders 24 x 33 and 48 x 383 ins. The mos, fans and steering gear is passed through 


troit, Mich., and Windsor, Ont.). The railway 
company has four car-ferry steamers, and all but 
the new one are propelled by side wheels. The 
distance across the river is half a mile, and the 
time allowed for crossing is 10 tc 12 minutes, in- 
cluding landing. The new steamer, Fig. 1, has 
been in service through the latter part of the win- 
ter, and in January performed successful work in 
contending with very heavy ice and ice jams. 
It was built by the Great Lakes Engineering 
Works, of Detroit, Mich., ard we are indebted to 


crank shafts are 10% ins. diameter, of the built- 
up type and with counterbalanced cranks; the 
crank pins are 10 x 10 ins., and all crank pins and 
journals are finished by grinding. The thrust 
shafts are 11 ins. diameter; line shafts, 10% ins.; 
tube and tail shafts, 111%, ins. (11%4 ins. at the 
bearings). the tail shafts have taper fits for the 
four-bladed screw propellers, 10 ft. 6 ins. diam- 
eter and 14 ft. 5 ins. pitch. The four levers in the 
pilot house for the engine-room tell-tales have 
each a push button in the handle which rings a 


a separator and thence to the feed-water heater. 
Two direct-connected dynamos supply current for 
the lighting system, including a large searchlight. 

Steam is supplied by four Scotch boilers; they 
are built for 150 Ibs. pressure, but except when 
the vessel is working in the ice the working pres- 
sure is 100 lbs. Forced draft on the closed ash- 
pit system is provided in case of necessity. There 
are four otlong smokestacks rising 35 ft. above 
the deck and surrounded to a height of 14 ft. by 
casings which serve as ventilating trunks for the 


FIG. 1. CAR-FERRY STEAMER “DETROIT,” MICHIGAN CENTRAL RY. 
Great Lakes Engineering Works, Detroit, Mich.; Builders. 


the builders for pnotograpks and other informa- 
tion. 

The “Detroit” is 808 ft. long, 64 ft. beam of 
hull, and 76 ft. beam over the guards, with a 
molded depth of 19 ft. 6 ins. and a displacement 
of 3,850 tons. Its average speed is 18 miles an 
hour. The draft is 10 ft. light and 14 ft. loaded. 
The engines and boilers are placed below the deck, 


for the superintendent and superintending engi- 
neer of the railway company’s marine department. 
The top of each deck house forms a promenade 
deck. There are three tracks, the two outer tracks 
being spread so as to clear the smokestacks, and 
the vessel can carry 24 freight cars or 12 Pullman 
cars. The cars are secured to the tracks with 
clamps and chains. The vessel has rudders and 
Screws at both ends, for use in manceuvring, but 


bell in the engine room, and a lamp in front of 
the pilot is connected with the bell circuit so as 
to show when this circuit is closed and the bell is 
ringing. In front of the pilot are four pairs of 
small red and green lamps, one pair for each en- 
gine. When an engine is working ahead the green 
lamp shows a light, while the red lamp is burn- 
ing when the engine is reversed. 


several hours, and the hot-well supply is then 
cut off by the stoppage of the air pumps, a spe- 
cial feed system is used. Two of the air pumps 
discharge into the bottom of a large feed tank, 
from which the water is pumped into an open 
Cochrane heater connected to the suction pipes of 
the feed pumps. The tank pump and feed pumps 
are fitted with pressure governors, and the feed- 
water supply is controlled entirely by the feed 


fire rooms. The bunkers carry 300 tons of coal 
and are supplied by hopper bottom cars standing 
on the outer tracks over deck openings 40 ft. long. 

The steel hull is very heavily built, as shown 
by Figs. 2 and 3, but the keel is straight from 
end to end instead of being curved upward as in 
most ice-breaking steamers. The vessel is there- 


In this way the fore designed to cut and drive a way through the 
mp “ae estacks. n each side pilot can see at a glance what engines are work- ice instead of riding upon it and breaking it by 

ie deltas 4 use about 90 ft. long, with ‘accommo- ing and in which direction. the weight of the vessel. The frames are steel 
ne in summer There are two twin vertical ccmpound air channels 10 x 3% ins., spaced 24 ins. Four lines 
3 alien aan neo e American and Can- pumps, and duplicate compound boiler-feed of box girders carry the engine frames. The deck 
cers, as well as special quarters pumps. As the vessel may stay in the slip for beams are 15-in. channels, with a camber of 6 ins. 


in 64 ft.; these are spaced 4 ft. c. to c., and are 
supported by three rows of columns, each com- 
posed of a pair of steel channels. Diagonals ex- 
tend from the tops of the outer columns to the 
sides of the hull. The deck projecting beyond 
the hull is supported by 9-in. channels with angle- | 
iron struts to the hull. Around the edge of the 
deck is a continuous 12-in. channel carrying an 
oak fender timber 6 x 12 ins., faced with a steel 
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plate 1 x 9ins. The 80-lb. track rails are carried 
by girders of I-section built up of four angles, the 
vertical legs of the upper angles being between 
those of the lower angles. 

Fig. 4 is an end view, looking towards the stern, 
aand shows the pilot. house and tracks. 


THE USE OF CONCRETE IN AN ELECTRIC POWER 
STATION.* 
By Eugene B. Clark,} M. Am. Inst. E. E. 


The Illinois Steel Company has just completed and 
placed in operation at its plant in South Chicago, a new 


posed was of the brand known as “‘Puzzolan’’; for those 
parts which are exposed, ‘‘Universal’’ Portland cement 
was used. The foundations were started in the coldest 
weather of last winter, and the concrete, which had to be 
mixed with warm water and warm sand, to keep from 
freezing in the mixer, did freeze immediately after being 
tamped into place. Filling was used to follow up the 
foundations as rapidly as they were put in place, so that 
the concrete was not permitted alternately to freeze and 
thaw as the warmer weather came on. The result was to 
obtain a thoroughly solid foundation, the concrete set- 
ting up firmly as it gradually thawed during the spring 
months. About the middle of summer the foundation was 
tested by drilling a hole several feet deep into that part 


substantial; as rigid, in fact, as would have been - 
sonry wall 12 or 14 ins. thick. 

It then became necessary to take wires carrying « 
sure of 20,000 volts through the operator’s position . 
first gallery. In order to harmonize these vari 
quirements, it soon became evident that much ad 
space would be required if it should prove neces 
have the usual steel beams in the gallery floors, {n> 
ag the beams would be in the way of the many 
which it would be necessary to take through the=« 
These conditions pointed to the advisability of 
floor construction of concrete slabs or of firepr 
Careful consideration of the subject proved that « 
the comparatively long spans for such heavy |, 
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FIG. 2. HALF LONGITUDINAL SECTION OF HULL OF THE “DETROIT.” 


power-house for the supply of power to its various mills 
at South Chicago, and at Buffington, ten miles distant. 
This station contains, at the present time, two units, 
each consisting of a 2,000 KW., 25-cycle, 2,200-volt, three- 
phase generator, direct driven by a 24-in. by 60-in. by 
48-in. horizontal-vertical cross-compound engine. The 
addition of two more generating units, of a capacity of 
4,000-KW. each, is contemplated in the near future, This 
alternating-current etation operates in conjunction with 
a direct-current station which has been in service for 
some time. The two power houses are connected by 
means of synchronous converters. Both stations take 
steam from blast-furnace boiler-houses, in which the fuel 
is exceas blast-furnace gas. The supply of this excess 
gas is quite variable at times, and it is desirable under 
such conditions to be able to shift load from one station 
to the other, as desired. Such an arrangement gives the 


180 


Extreme Beam, over Guards, T6104" ---.------ 


which had originally been frozen. It was found that it 
had set up to make an extremely solid and strong con- 
crete. 

FLOORS.—A considerable amount of time and attention 
was devoted to determining the most desirable method of 
floor construction. The power house apparatus is con- 
trolled by electrically-operated switching devices. The 
electrically-operated switches, together with the bus-bars, 
control-pedestals, instrument-posts and feeder-panels, re- 
quired for their accommodation the construction of gal- 
laries at one end of the engine room. Two of these gal- 
leries were built, and the engine room floor was used as 
another gallery. On the engine room floor were located 
the generator switches; on the first gallery were located 
the bus-bare, the instrument posts, generator control ped- 
estals, feeder panels, etc.; on the third gallery were lo- 
cated the feeder switches and the lightning arresters. A 


concrete construction would be far preferable, bot! 


the standpoint of cost and from the standpoint of fire;: ft. 
ing. Experience at the Baltimore fire had show hat 
properly constructed concrete floors had withstoo! the 


test of fire and water better than any other kind of 9 

To make certain of the safety and conservatism of the 
proposed design, a section of the floor, as proposed was 
built and tested prior to the final decision as to the con- 
struction of the floor for the building and galleries 4¢ 
ter being allowed to set 21 days, this section of floor was 
tested by piling pig iron upon it, to the extent of 50 Ibs 
per sq. ft. The test slab was 7 ins. thick and 15 ft. in 
span, made of concrete consisting of one part “Universal” 
cement, two parts torpedo sand, and four parts 0.5 to 
1-in. crushed limestone, reinforced with 0.5-in. steel rody, 
spaced 5 ins. apart and laid on top of No. 10 gage ex- 
panded metal placed 1 in. from the bottom of the elab 
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FIG. 3. HALF CROSS-SECTION OF “DETROIT” AT BOILER ROOM. 


opportunity of utilizing completely all excess blast-furnace 
gas at either point. 

The pojnt of interest at present is the use of cement in 
the building of this and other power houses. 

FOUNDATIONS.—The foundations for the machinery 
and the building rest upon piles and are made of slag 
concrete, consisting of one part cement, three parts tor- 
pedo sand, and seven parts crushed slag. The cement 
used for those parts of the foundations which are not ex- 

*A paper read before the Chicago Branch of the Ameri- 


can Institute of Electrical Engineers, Feb. 28, 1905. 
tElectrical Engineer, Illinois Steel Co., Chicago, Ill. 


transmission line, carrying a pressure of 20,000 volts, was 
necessary to transmit the required amount of power to 
Buffington, located 10 miles south of South Chicago. 

At least 4,500 KW. of transformers had to be located 
in the power house. It was decided to place these on the 
engine room floor, under the first gallery, constructing an 
isolated transformer room for that purpose. The trans- 
former room was isolated from the rest of the apparatus 
on the engine room floor by means of a wall about 3 ins. 
thick and 17 ft. high, built of reinforced concrete, in 
accordance with the method to be described later. This 
wall proved, after erection, to be thoroughly solif and 


Upon test, the slab collapsed under a load of 550 lbs per 
sq. ft. An even distribution of the load over the su~face 
was obtained by covering the top of the slab with s‘out 
4 ins. of sand, upon which was piled the pig iron. De 
flections were measured as the load increased. The ‘& 
flection at the center had risen to about 1.5 ins. by ‘hs 
time the slab failed. It was determined that the expnd- 
ed metal was comparatively valueless for purposes of * in- 
forcement when used in conjunction with the 0.5-in. © ind 
rods, as all the tension was taken by the rods. hese 


rods were bent at the ends for a distance of about ne 
12 ins. through an angle of 180°, thereby insuring 54 


7 
+ 
M4 
i 
a 


4, 1905 


ENGINEERING NEWS. 


455 


FIG. 4. END VIEW OF THE CAR-FERRY STEAMER “DETROIT.” 


they would not pull out at these points. It was found 
necessary to bend the rod through 180°, and not through 
0°; for those which were bent only 90° showed a very 
decided tendency to crack the concrete at the corners and 
then to pull out. Round rods were used in preference to 
twisted or notched or any other form of rods designed to 
prevent slipping or pulling out of concrete, and for two 
reasons: first, the round rods are far cheaper; second, it 
was decided that nothing was gained by preventing the 
rods from pulling out of the concrete, provided they were 
properly fastened at each end. 

The mixture used in all the floor construction was one 
part “‘Universal’’ Portland cement, two parts torpedo sand, 
and four parts crushed limestone, 0.5 to 1-in. size. The 
shoring under all floors was permitted to remain 28 days 
before removal. In the engine room floor, for the very 
long spans. some floor beams were used. but in all cases 
they were entirely covered with concrete, to give thorough 
fireproofing. Wherever generator-pits or fly-wheel pits 
were to be covered, such covers were made of cement cast- 
ings reinforced with expanded metal, rather than of caw 
iron. These cover plates were made to exact fit for each 
place as the work progressed, no drawings being necessary. 
The carpenter made a small mold of the correct size, in 
which the cement worker cast his floor plate and finished 
it exactly as the rest of the floor. The gallery floors were 
completed and the shoring removed before any work was 
done on the installation of the electrical control appa- 
ratus or the supports therefor. Each gallery was treated 
as independent of the one under it, so far as support was 
concerned, though, in building up the ewitch cells, the 
bus-bar construction, and the barriers, the practical re- 
sult was to give additional support to each floor from the 
one under it. The switch structure was also constructe? 
in such & way as practically to be a beam in itself. 
Round fron rode were cast into the lower part of the 
structure and allowed to extend through from the first 
switch in the row to the last. The result was to provide 
a construction of the switch cells which, being in itself 
a beam, would distribute the load to those points where 
the load might best be taken. In addition to this fact, 
the barrier which rose from the switch cell to the ceil- 
ing above, taken in conjunction with the lateral barriers 
~—all of which were built monolithic with the wall rising 
from the switch structure—formed a column of great 
strength. It would probably not be poor engineering to 
depend, in a measure, upon the strength of this column 
to support the floor above it; but in the case which is 
being described this was not done. Even though no at- 
tempt was made to utilize the switch structure as a col- 
umn, still, the fact was taken into consideration that 
there would be a natural tendency, by reason of the pres- 
ence of the switch structure, to transmit load from one 
floor to the one under it, and therefore to impose a greater 
‘oad upon the lower floor than would be accounted for by 
‘he weight actually upon that floor. This effect was eom- 
pensated for by giving the lowest floor additional sup- 
perting columns, which were placed between the base- 


ment and engine room floor. These columns were covered 
with expanded metal and a cement plaster to ineure 
against failure, in case a fire should occur, due to the 
storing of inflammable materials. It had not been con- 
templated that such materials should be stored in the 
basement, but it was thought wise to provide against this 
contingency. 

ROOF.—The roof of the engine house was constructed 
of concrete laid in place as is usual for sidewalks. In 
each bay a removable wooden frame was secured to the 
top chords of the steel roof trusses in such a way as to 
permit of ready removal by knocking out wedges after 
the roof was in place. A thin layer of cement mortar, 
consisting of cement and sand, was placed on the top of 
this woodwork support. The function of this thin layer 
was to give a smooth coat for the finished interior of the 
roof. The expanded metal reinforcement was laid !mme- 
diately on top of this preliminary coat, and was covered 
with about two inches of concrete of about the same mix- 
ture as was used for the floors. On top of this was placed 
a thin layer of rich mixture, which was given a sidewalk 
finish on the side exposed to the weather. After 28 days, 
the wooden supports were removed from the inside by 
knocking out wedges, and were lowered to the engine 
room floor. The roof, made in this way, developed 
cracks after drying out. These cracks were filled by 
pouring into them a thin grout consisting of cement and 
sand. The result was to stop all leaks and insure a roof 
which was cheap and thoroughly fireproof. It has the 
disadvantage of being heavy and requires rather heavier 
roof trusses than does a tile or slate roof: it Is very strong 
and Is not damaged by men walking upon it, or by fall- 
ing pieces of stone or other materials. The latter con- 
elderation is an important one in the case described, be- 
cause the station is located near blast furnaces, which, 
unfortunately, have the habit of throwing stone and ore 
out of the top at times. The advantage of using expand- 
ed metal on such a place as a roof, rested entirely in the 
economy of labor in handling the material. The writer 
believes the disposition of material in expanded metal to 
be uneconomical and, at times, disadvantageous. All of 
that material which lies traneversely to the strain Is 
wasted, and, furthermore, it is the speaker’s belief that 
there is a tendency on the part of expanded metal, when 
subjected to strain, to elongate the diamond-shaped 
meshes and to shear off the concrete between the meshes. 
The tendency to shear the concrete would be trifling and 
unimportant if, in addition to this, there were not a ten- 
dency to break the concrete which Is always placed below 
the expanded metal for fireproofing purpoees. This lower 
section of concrete is generally about 1 In. thick; being in 
tension, it is apt to crack when the floor {s heavily loaded. 
After the lower section of concrete cracks, there is a 
tendency for the expanded metal to shift in position, and 
therefore become ineffective. This belief of the writer's 
arises from observations of heavy beams reinforced with 
concrete and tested to the breaking point. He does not 
mean to convey the impression that for light beams, 


loaded comparatively lightly, expanded metal !s not a de- 
sirable reinforcing material. 

SWITCH CBLLS AND WIRING SUPPORTS.—The elec- 
trically operated oil-switches, which are usually mounted 
in a brickwork cell structure, were mounted in a cell 
structure built up of concrete. A collapsible wooden mold 
was made, set up in the proper position for the switch, 
and filled with concrete from the top. This mold was 
built similar to a hinged flask standing on end, and was 
made large enough to allow of casting two switches at one 
setting. The mold was properly lined up, leveled, and 
braced to prevent moving while tamping the concrete. The 
bolts for holding the switches in place were set in the 
concrete of the cell structure by means of a template on 
top of the mold, just ag foundation posts for engines are 
set. The concrete mixture was one part ‘‘Univereal” ce- 
ment, two parts torpedo sand, and three parts screened 
limestone which would go through a %-in. mesh. After 
the mold was constructed, the only skilled labor required 


was that of the carpenter, who lined up the mold each 
time it was moved Into a new position. After the concrete 
had set for approximately 48 hours the mold was stripped 


and again eet up for the next two switches. After all the 
switches of a row had been cast, and the molds removed, 
the cement worker went over them to point up any voids 
which might have occurred in the corners, and to give 


the whole structure a finished appearance The result 
was a pleasing one. It was decided that the mold—which 
in this case was built of dressed lumber, in the attempt 


to give a smooth and finished appearance to the concrete 
work—might better have been of rough lumber, in which 
case it could have been built for about $8. In case 
a large number of switches were to be built, however, the 
speaker would recommend the construction of a moetal 
mold, which would cost perhaps $100. A mold constructed 
of metal would be free from Hability to warp, which al- 
ways exists In the case of a wooden mold. 

The wires leading from the oil-switches were separated 
from each other by meane of barriers built up of thin 
slabs of concrete. The method of construction of these 
barriers was simple and effective. Pipes, or 05-in rods, 
were set up and tied together with wire in the form of 
the proposed compartment construction. A light metal 
lath, such as {s used for plaster partitions In building con- 
etruction, was then wired to this framework. A cement 
mortar was then applied, in the same way as the plaster. 
The cement worker became so expert in doing this class 
of work that he could bulld these compartments more rap- 
idlv than a draftsman could make the drawings for them. 

The bus-car structure was built up in the same way as 
was the cell etructure for the oil-switches. Where lines 
left the building, or where they were run fn any horizontal 
position, barriers were suspended from the ceiling by 
allowing a piece of metal lath to project down at the time 
the floors were put in. The barrier was plastered to this 
piece of lath in the same way as just described. Where 
conductor wires were taken through the floor, which, of 
course, was frequently necessary, the ineulatora were set 
into the concrete as the floor construction progressed: 
therefore, when the floor and switch construction was 
completed the wiremen had the insulators, through which 
the wires were to be run, properly located. 

One great advantage of this form of construction rests 
in the economy of espace which ft makes possible. Any 
brick wall must necessarily be 4 ins. thick, whereas a 
concrete wall may be put up only 2 ins. thick, provided 
it is reinforced. In case brick construction is employed, 
where thin partitions are desired, they must be built of 
soapstone or marble. The concrete ts just as effective tn 
moet cases, and {s much cheaper. 

In constructing the switch-celle and bus-bar structures, 
an attempt was made to obtain a perfectly smooth finish 
by dressing the mold smooth and coating it with sheilac, 
as is customary for patterns. Thies was found to be a 
mistake, as the bubbles of excess water contained In the 
wet mixture tended to gather on the smooth surface and 
make a rough finish to the work. It was found preferable 
to leave the mold rough and to finish the work with a 
final float-coat. 

The generator leads were brought from the machines In 
83-in. bituminized fiber conduits, laid in the cement floor 
of the basement. Under the generator switches, they were 
brought from the basement floor to the engine room floor 
in a solid concrete wall. The lead sheathing was removed 
from the cables, and additional coating consisting of paper 
and shellac was provided. After allowing a few days for 
this to dry, the cables were bullt into a wall of concrete. 
Inasmuch as the wall was only a few inches thick, little 
difficulty would be encountered {In cutting the cables out, 
if necessary; In fact, three cables were cut out, under the 
mistaken impression that they were improperly con- 
nected. Little difficulty and slight expense were Involved 
in the operation; and the cables were found to be In per- 
fect condition. In the basement, no important wire or 
cable was permitted to be exposed. The result is that 
if a fire should start in any material which might be 
stored there it could not affect the connections to the 
generators or instrumente, nor could it cause the collapse 
of the structure, due to the failure of exposed steel 
columns. 

’ The instrument leads and the control wires for the 
switches are buried in cement. It was originally intended 
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to use for this purpose lead-covered cable run in an iron- 
armored conduit, the latter being imbedded in the floors. 
It was decided later, however, to do without the iron- 
armored conduit, and to lay the cables directly in the 
cement floor. For this purpose, a top coat of 2.5 ins. of 
cement on the floor was allowed, in addition to the original 
cement floor which was designed to support the full loads. 
Of this top dressing, 2 Ins. consisted of a mixture of ce- 
ment, sand and sawdust, in the proportions of one of 
cement, one of sand and two of sawdust. The method of 
installation consisted of laying the conductor cables on the 
top of the original supporting floor. When all the In- 
etrument wiring was completed and tested, the cables were 
covered and imbedded in this mixture of sawdust-cement, 
and on top of all was laid a 0O.5-in. finishing 
coat for the floor. The mixture of sawdust-cement 
{gs soft enough to permit of chopping a cable out at any 
time without damage to the cable, or to surrounding 
cables. The repair of the floor is very simple, and the 
floor is perfectly solid and to all intents and purposes the 
same as if conetructed wholly of concrete. The necessity 
for chopping out cables is very remote, because, once 
properly installed, there is no chance for movement or 
damaging of the cables. The item of labor saved by 
making it unnecessary to draw into the conduit tle very 


Fig. 1. Door Closed. 


FOLDING DOORS FOR FREIGHT HOUSES AND WARE- 
HOUSES. 

Doors which fold vertically are being used by 
a number of railways and industrial establish- 
ments for freight houses and piers, stables, ware- 
houses, etc. The accompanying illustrations rep- 
resent two types of folding doors which are now 
in service. 

THE RITTER DOOR.—The first of these is a 
new design of folding door which is in use at one 


of the Cincinnati freight houses of the Cincinnatt’ 


Southern Ry. The door is made in three horizon- 
tal panels, the upper one being smaller than the 
others, as shown in Fig. 1. The panels are at- 
tached to three iron bars on each side, making 
(with the panels) a sort of lazy-tongs arrange- 
ment. The heels of the two lower bars slide on a 
vertical rail at the side of the opening, while the 
upper bar revolves on a fixed pivot. The lower 
corners of the bottom panel have lugs with rollers 
running on the vertical rails, and to these lugs are 
attached the operating chains, which pass over 


Eno. News. 


the lower panel, and as this is raised ¢} 
fold together until the lower panel lies ‘;, 
zontal position at the top of the open): 
very high or heavy doors, however, a 
gear is used, as in the Ritter door descril- 
The door may be made of wood or stee! 
wire-glass panels, if desired. In Fic. 
shows part of the interior of one of th« 
freight stations, the door at the left and ° 
the doors at the right are partly open, wi, 
between them are entirely open. Th; 
freight house of the Delaware, Lacka\ 
Western Ry. has 82 doors (some of them 
ft.), while the Chicago freight station of : 
Shore & Michigan Southern Ry. has 1‘ 
(of wood and wire glass), separated only | 
columns. Some warehouses in Chicae 
Cross folding doors 18 and 22 ft. wide. 
Vertical sliding doors are sometimes use. 
the height of wall above the doorway ;. 
and the Cross sliding door for such cases } 
panels, so that the height occupied by t} 
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Fig. 2. Door Partly Open. 


Fig. 3. Door Open. 


FOLDING-DOOR FOR FREIGHT HOUSES AND WAREHOUSES. 


great number of cables which are required for the instal- 
lation of electrically-controlled switching apparatus is very 
considerable. 

The 20,000-volt wires which were led from the trans- 
former room on the first floor to the lightning-arresters 
and building outlets on the top gallery were provided with 
thorough protection where they passed through the oper- 
ator’s gallery. For each wire a chimney was built of 
10-in. bituminized fiber conduit. The three chimneys car- 
rying the three wires of a circuit were placed together and 
were surrounded with a construction of expanded metal 
lath, covered with cement plaster. The result was, to out- 
ward appearance, a rectangular column. In effect, there 
was a thoroughly-insulated duct provided for the con- 
veyance of each high-pressure wire, which acted to pre- 
vent entirely the possibility of an operator coming into 
contact with ‘these wires in any way. 

After the installation of all apparatus and connections 
thereto, the cement work was given a final finishing wash 
of whiting, glue, and a slight amount of dark coloring 
matter, producing a uniform natural cement color over 
the whole job. It is impossible to produce this without 
some such wash, since all cement work will discolor more 
or less as it dries out. 

The final result is most pleasing from both engineering 
and artistic standpoints. Not much effort was taken at 
the start to lay out the work with a view to insuring good 
architectural lines, but even though thie was not looked 
to as it might have been, it was possible, by adding a 
touch here and there, to get some very satisfactory effects 
from the standpoint of appearance. Of recent years, most 
large power-houses are designed with a view to obtaining 
good architectural lines on the exterior, whereas the in- 
terior fe generally designed from an engineering stand- 
point only. The possibilities of cement construction in 
insuring artistic and decorative interior effects, with very 
slight increased cost, and without sacrificing engineering 
requirements, have so far received too little consideration. 


Adam Ritter, Cincinnati, 0.; Inventor. 


grooved sheaves fastened to the wall; a counter- 
weight is suspended from the ends of these chains. 
The shaft of the grooved sheaves has a spur wheel 
gearing with a pinion on the shaft of a small 
sprocket wheel driven by an endless chain, as in 
an ordinary chain hoist. As the chain is oper- 
ated, hauling up the door from the bottom, the 
three panels swing inward and upward, as shown 
in Fig. 2, and‘ finally fold close together horizon- 
tally at the top of the opening, as shown in Fig. 3. 
The door can be opened a few inches and locked 
in that position (similar to Fig. 2, but with less 
opening), so as to allow for ventilation. It can be 
built of wood or steel, but the doors now in use 
are of wood. This door is the invention of Mr. 
Adam Ritter, Assistant Engineer of the Cincinnati 
Southern Ry. at Cincinnati, and it is being in- 
troduced by Mr. Jesse W. Walker, M. Am. Soc. 
Cc. E., Bissell Block, Pittsburg, Pa. 

THE CROSS DOOR.—Another style of folding 
door, which is in extensive use for freight sta- 
tions and piers, warehouses, etc., is the Cross 
door, shown in Fig. 4. This has two horizontal 
panels attached to each other by large strap 
hinges, but the upper one has only a swinging 
motion, and does not slide. This upper panel ex- 
tends above the opening and revolves on pivots, 
while the bottom corners of the lower panel have 
rollers running against vertical guide rails at the 
sides of the opening. The operating chains (or 
cables) are attached to these bottom corners and 
pass over grooved sheaves in a frame attached to 
the wall at one side of the top of the openings. 
Ordinarily the doors are operated by handles on 


when open is only half the height of the doorway. 
The Cross folding and sliding doors, adapted to 
numerous purposes, are manufactured by the 
Variety Manufacturing Co., 77 West Lake St, 
Chicago. 


THE USE OF A NOVEL WATER JET FOR DRIVING PILES 
FOR THE SANDY HOOK PROVING GROUND RAIL- 
ROAD TRESTLE. 

By Sherman A. Jubb.* 

I desire to submit the following facts for the 
benefit of the many contractors interested in this 
trestle and in the pile sinking device used in 
constructing it. 

It may be well to say that, in spite of the many 
predictions of failure, due principally to visionary 
difficulties and a few real ones, such as storms, 
wind, sunken wrecks and boulders in the line of 
the work, the trestle is completed, and in good 
time, considering the season of the year and the 
severity of the weather. The contract was com- 
pleted in 127 working days, the time estimated by 
the majority of the bidders. The talk in con°c- 
tion with this trestle was so discouraging ‘)%' 
many were afraid to bid upon the work; (nd 
those who did bid were either very high, or hoped 
that they were, up to the time the bids were 
opened. 

Bids were opened June 20, 1904, and were 4s 
follows: 

J. P. Carlin, 26 Court St../@rooklyn, N. Y......$99,7(") 00 


*Civil Engineer and Supt. of Construction, Quartert 
ter’s Department, U. S, A., Fort Hancock, N. J. 
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FIG. 4. FREIGHT SHED FITTED WITH CROSS FOLDING DOORS. 
Variety Mfg. Co., Chicago; Makers. 


New Jersey Foundry & Eames Co., 9-15 

ay | St., New York City............-.+-- 89,822.00 
William H, Jeuks, 130-132, Peati St., New York 

City . 
J. Marvin ‘Briggs, ‘Whitehall ‘New York 
c 


York City 77,400.00 
B. Hoaermond, ‘20 ‘Broad St, New York 

Cit 
A. ‘Co., “White” Bldg., Buffalo, 


The principal items were: 
Piles, creosoted yellow pine, 13 nn 
6406.64, 1358 oF Re. ft. 
Yellow pine, iong SORE. es te BD. M. 


White oak....... ee M. 
Wrought iron (bolts and spikes).......... 92,000 lbs. 
Cast iron (washers and separators)...... 50,000 Ibs. 
Steel rails, 70 Ibs. per yd......eeeeseeeee 144 tons 

In addition to the above there were four frogs, 
four switches, grading and ballasting the ap- 
proach—about 800 ft. of single track. 

The contract was awarded to A. F. Chapman & 
Co., the lowest bidders, on July 25, 1904. 

The trestle is 4,494 ft. long, 700 ft. of which is 
double track and extends north, along the beach 
from near Highland Beach Station, C. R. R. of 
N. J., which is a place swept by the sea in storms 


and by the wind from the northwest across the 
bay, which makes it impossible to maintain a per- 
manent roadway. About 2,000 ft. of this is in the 
Shrewsbury River in about 9 ft. of water at low 
tide. The piles all have a penetration of 15 ft. 
and, where the sand is above mean low water, 
they are driven to grade—l5. 

The plant installed consisted of three land and 
two water drivers, all drop hammers, and for the 
water jets, two Worthington double acting pumps 
with 4-in. discharge, which were run under a 
pressure at the pump of about 1380 Ibs. per sq. in. 

The piles were furnished by the Wyckoff Pipe & 
Creosoting Company, Portsmouth, Va., and were 
treated with 15 lbs. of oil per cubic foot. 

The pile driving commenced Oct. 5, 1904, and 
the last pile was driven Jan. 2, 1905. The maxi- 
mum number of piles driven in a day by one ma- 
chine was 15, for both land and water drivers. 
The water for the boilers was obtained from an 
artesian well which existed at the south end of 
the site and was said to be 545 ft. in depth. The 
water gave perfect satisfaction. The borings 
showed only beach sand and gravel for a depth of 
30 ft. 

Where the penetraiion was over 20 ft, 
one and sometimes two water jets were 
used; but, for the greater part, where the 
penetration was less, no difficuity was found in 
driving the piles without a jet—nor did it make 
much difference as to the weight of hammer used; 
in fact, the machine with the lightest hammer 
averaged the greatest number of piles per day. 
The weight of hammers used varied from 1,800 
Ibs. to 3,000 Ibs. each, and it was found it took 
about the same number of blows to drive a pile, 
and that the penetration per blow was not in- 
creased by a greater fall. The average of several 
hundred piles observed was: 


This was very uniform throughout ail the driv- 
ing, there being only a few instances where there 
was difficulty in obtaining the required depth. As 
the weather grew cold and the piles became 
frozen, care had to be taken to keep them from 
splitting badly. 

The water jet first used was the usual single 
piece of pipe 2 in. x 18 ft., with a goose-neck on 
one end and sufficient 2-in. hose to reach the top 
when fully elevated; the pipe and hose being of 
such weight as to require a double block at the 
head of the machine, and two men to raise or 
lower it by the rope, with one man to keep the 
hose clear of the work, in addition to the man di- 


recting the jet and pile. When the jet pipe 


reached much below 12 ft. or 15 ft. in depth, it 
often lost the flow of water to the surface, and it 
then required four or. five men or the engine, to 
remove it. This required the full attention of the 
crew on the driver, so that much time was lost 
between piles—-there being no preparation made 


for the next one. When two jets were used there 
were, at times, aS Many as 12 men on one pile. 
This was, of course, very expensive, and the con- 
tractor endeavored to drive without the jet when- 
ever it was at all possible. The writer being 
much impressed with the inefficiency of this crude 
apparatus, attempted to improve matters and 
as there was good water pressure, this was easier 
done than was anticipated. He is 
that it has not been used before, rather than at 
the successful working of the jet, 
uses the water pressure to handle 
This can all be done by one 1 


more surprised 


which simply 
the jet pipe 
nan who guides the 
pipe near the pile. By the turning of a valve he 
ean so control the direction and preé 
water as to raise or lower the pluns 
the water jet), or hold it in any 
will. The accompanying photographs, Figs. 1 and 
2, show the hydraulically controlled jet, the jet 


ssure of the 
ger pipe (IL. 


given plice at 


pipe proper acting as a plunger in the larger pipe 
which is a cylinder into which the water pressure 
is regulated by a specially constructed valve. The 
Whole apparatus is suspended by a swinging 
bracket at a fixed height on the sides of the leads 
of the driver; or, for work where the hammer is 
not used, swung at the end of a boom to the point 
of application. 

The jet which is patented worked to perfection 
and immediately reduced the labor to the mini- 
mum. 

The trestle was built at a cost of about $10.60 
per linear foot of track. The average cost of the 
pile driving was about 15 cts. per linear foot, and 
the labor on yellow pine lumber about $11.50 per 
M. ft. B. M. 

The work was carried out under the direction of 
Edwin D. Bricker, Capt. Ord. Dept., U. S. A., Con- 
structing Quartermaster, and J. H. Earl, Supt. 
for A Il. Chapman & Company. 


THE STRENGTH OF MORTAR MADE WITH CAKED 
cement may be as great ag the strength of mortar made 
with cement in good condition. A table showing the re- 
sults of tests on Portland cement mortars is given on 
page 3801, Vol. 8, Part IV. Report of the Chief Engineers, 
U. S. A., 1904, from which the following has been ab- 
stracted: 


Character Age of mortar Tengile strength, Number of 
of cement. when broken. Ibe. persq.in. tests averaged. 
Good. 7 days. 176 

Caked. 199 


2 
Good. = = 298 8 
Caked. a | 274 5 
Good 6 mos. 424 8 
Caked 424 5 


The cement that was caked had been exposed to damp- 
ness in sacks until caked hard, but not set. It was then 
pulverized and treated exactly as the good cement was 
treated, being mixed with 3 parts of standard quartz sand, 
by weight, to 1 part of cement. See Engineering News, 
Jan. 5, 1893, for tests showing the effect of retempering 
mortar. 


Fig. 2. Showng the Valve Used in Raising and 
Lowering the Jet Pipe. 
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Fig. 1. A Novel Water Jet Device for Pile Driving. Po 
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NEW TYPES OF VALVES AND VALVE GEARS FOR 
LOCOMOTIVES. 

The Stephenson valve gear in connection with 
slide valves of either the flat or piston type is 
practically a very efficient mechanism for regu- 
lating the steam distribution in locomotives, al- 
though from a theoretical point of view there are 
certain objections to be brought against it. Its 
simplicity, efficiency and low cost of maintenance 
and repairs have combined to establish its prac- 
tical value, and although various type of valves 
and valve gears have been designed and experi- 
mented with, the Stephenson gear is still univer- 


is carried by end bearings and does not come upon 
the bushing. The packing strips divide the 
chamber into steam and exhaust compartments, 
and four strips at each end isolate the exhaust 
compartment, live steam being allowed to pass 
around the ends of the valve. 


The steam enters the chamber through 2-in. 
ports in the side of the bushing, Fig. 2, and passes 
out through %-in. top and bottom ports, connect- 
ing with the cylinder passage. The exhaust re- 
turns through the same two openings into the 
chamber and thence escapes through the valve to 
the exhaust passage by a 15¢-in. port near the bot- 


Section A-B 
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Ring to cut up for End Strips. 
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FIG. 1. YOUNG’S CORLISS VALVE FOR LOCOMOTIVES; CHICAGO & NORTHWESTERN RY. 


sally used in this country, and in foreign coun- 
tries it is used more extensively than any other 
gear. The only rival which has as yet super- 
seded it to any extent is the Walschaert gear, 
which is largely used in Europe, and seems likely 
to come into extensive use on large engines in this 
country, owing to its efficiency combined with 
a material reduction in weight of parts. This 
gear was described in our issues of March 31 and 
Nov. 24, 1904. It may be said, therefore, that 
the Stephenson and Walschaert valve gears are 


used almost exclusively in all countries, and that, 


the former is represented by a large majority. 

Notwithstanding these conditions, numerous at- 
tempts continue to be made to design valves and 
valve gears which will give a better steam dis- 
tribution than the Stephenson system. Some of 
these have been tried experimentally, but few 
have so far established any practical superiority, 
the difficulty in most cases being that the econ- 
omy in steam consumption is more than balanced 
by higher cost of maintenance and repairs (due to 
complication or other defects), or by a general 
unhandiness of the mechanism. In regard to the 
question of complication, however, it was shown 
in an editorial on four-cylinder balanced-com- 
pound locomotives in our issue of March 31, 1904, 
that simplicity in design means not simply a 
minimum number of parts, but also a reliable and 
durable construction and arrangement, in order 
to ensure ultimate economy. 

Three new types of valves and valve gears de- 
signed to improve the steam distribution of loco- 
motives are now in use in this country, and we 
give herewith some particulars of the mechanism 
and of the results obtained in each case. In each 
of these three designs the Stephenson link motion 
is employed, supplemented by mechanism for im- 
proving its efficiency in steam distribution. 


THE YOUNG SYSTEM. 


This is, in general principles, an application of 
the Corliss system to locomotive work. It is the 
invention of Mr. O. W. Young, of the Young, 
Mann, Averill Co., of Chicago, and has been fitted 
to two passenger engines of the Chicago & North- 
western Ry., with highly satisfactory results. 
Each cylinder has a pair of oscfilating horizontal 
valves, mounted in cylindrical chambers above 
the cylinder, and having their axes at right angles 
to that of the cylinder. Each valve controls the 
steam admission and exhaust at one end of the 
cylinder. One of the valves is shown in Fig. 1. 
The valve works in a bushing, Fig. 2, and is fitted 
with four horizontal packing strips, but its weight 


tom of the bushing. When the valve has reached 
the end of its travel, one of the longitudinal strips 
laps over a groove in the face of the bushing. 

The valve gear, Fig. 3, is of the Stephenson 
type, with eccentrics, link and rocker, but the 
valve rod A from the rocker arm is attached to a 
T-shaped wrist plate, B, from which the valves 
are operated by short connecting links, C, at- 
tached to arms D on the valve stems. The lead is 
normally 1-32-in., but is varied automatically by 
the operation of the reversing lever. The wrist- 
plate bearing is carried on the horizontal arm of 
a bell crank, which has a fixed bearing for its 
center. The vertical arm is connected by ad- 
justable rods, F, to an indirect rocker, G. On the 
reversing shaft is an arm, H, carrying a rod, J, 
which is connected to the rocker above mentioned. 
Then as the reversing lever is moved to raise or 
lower the link, the wrist-plate bearing is moved 
slightly in a vertical arc, thus moving the valves 
so as to regulate the lead in accordance with the 
changes in cut-off. With the shorter cut-off the 
steam lead is slightly increased, and the exhaust 
lead increased in greater proportion, while the 
exhaust lap for long cut-off is changed to an ex- 
haust clearance. This gives maximum power in 
starting, and sufficiently late compression to pre- 
vent the terminal pressure from exceeding the 
initial pressure, even at high speeds. 


One of the locomotives equipped with this gear 
is of the Atlantic type, with cylinders 20 x 26 ins., 
driving wheels, 6 ft. 9 ins. diameter, and a weight 
of 158,000 Ibs., of which 91,000 Ibs. are on the 
driving wheels. The boiler pressure is 200 lbs., 
and the cylinder clearance is 6%. The valves 
have a travel of 3% ins. on the face, and are set 
with 1-16-in. negative lead in full gear, and 
1-16-in. lead with 6-in. cut-off; they have 1 in, 
lap. The exhaust ports are set line-and-line in 
full gear, and have -in. clearance with 6-in. 
cut-off. The steam ports give an opening equiva- 
lent to % x 34 ins. The eight-wheel engine first 
equipped had only 3% clearance, but this was 
found to be too small. This gear can be used to 
advantage with very short cut-off. Indicator 
ecards are very favorable, showing a free opening 
for both admission and exhaust, and an absence 
of excessive compression even at high speeds. 


According to a statement issued by Mr. Robert 
Quayle, Superintendent of Motive Power and Ma- 
chinery of the Chicago & Northwestern Ry.,-the 
cost of cylinders and valves, and including the 
necessary changes in the valve motion, should not 
exceed that for an ordinary engine. by more than 


30%, or $150 per engine if the design | 
standard. The first engine was equipped . 
and the second in September, 1903, +: 
being used in various kinds of service 
various crews. By October, 1904, it ) 
about 90,000 miles, and had demonstr: 
the wear and tear on machinery was y - 
less than on engines with flat or pis: 
valves. The reason for this is that ¢} | 
effort at the most effective points is hic 
more uniform with the new valve and ¢ 
this also results in a greater turning eff 


starting, thus reducing the slipping of is 
The roundhouse foreman reported that » én 
repairs went, five engines of this typ. dd 
equal seven engines with piston slide val, The 


train dispatchers soon found the value 
engine, and did not hesitate to rely on it t 
up time or take an unusually heavy tr 
consequence being that the improvement 
by the indicator cards are not entirely i 
in actual performance. There is one run | 
Chicago and Clinton, 138 miles, usually \ 


heavy cars, on which this was the only e 
that could make time. In a series of com; ng 
made with the use of the indicator, the w.iter 
rate per I. HP. was reduced from 22.9 Ibs. with 
the ordinary piston-valve engines to 19.3 Ibs. with 
the Young engine. The cards are remarkably 
full, the expansion lines being clear and distinct 
at all points of cut-off. Most of the work is done 
at less than 6 ins. cut-off. While the experiments 
have so far been made in passenger service, it is 
considered that in freight service the performance 


should show even better results in operation and 
in economy. 

In supplementing this statement, Mr. Quayle 
rites us as follows: 

The interesting part to the practical man in the rouni- 
house is that this engine comes in and out of the round- 
house without the usual repairs needed by the ordinary 
type of locomotive. I call your attention also to the fact 
that the tires are giving us just exactly double the 
ice that the same make of tires does on the same type of 
locomotive without the Young valve. This is, no doubt, 
due to the better distribution of steam. 

From a paper read by Mr. Young at the De- 
cember meeting of the Western Railway Club we 
take the following remarks: 

The limit of effectiveness at high speeds is fixed by the 
capacity of an engine to expel steam from its cylinders 
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Valve Chamber Bushing. 
Fig. 2. Cylinder, Valve Chamber and Bushing. 


Look gt the fastest indicator cards you have been ablé 
to obtain and they will show a mean back pressure «)u4! 
to or exceeding the mean effective pressure, and « /% 
only by reducing this back pressure that the eff: ‘vé 
work can be economically increased. 

One feature of the Stephenson link motion that is s + 
times unfavorably criticized, but which, in my op!> 2, 
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‘tg most essential elements for producing high 

ne early release its motion causes for the shorter 

t what period of the stroke during high speed 

ust occur? Is it not between the point of ex- 

ening and the end of the stroke? The indicator 

ely shows a lower back pressure in mid-stroke 

ot the beginning; on the contrary, it is usually 

end it ig very evident that the advancing piston 

1 to push out whatever pressure of steam remains 

ylinder at the moment of its return stroke, as it 

{ble for this steam to escape with greater rapidity 

at of the decreasing cylinder volume caused by the 

- piston. In order to secure a low back pressure 

- the entire stroke, a low initial back pressure is 

\ -esential, and to secure this an early and free pre- 
r e must be provided. 

) Improve upon the steam distribution as limited by 

the Stephenson link motion, a special mechanism must 


near the guide yoke is a vertical lever, C, the long 
lower end of which is connected by a rod, D, to 
the crosshead, while the upper end is connected 
by a rod, E, to a segmental rack, F, which is 
journaled on the rock shaft and gears with the 
pinion B. 

The valve is thus operated from the eccentrics 
and link in the usual way, and the purpose of the 
sector and pinion gear is simply to time the events 
of the valve and then to hold their position while 
the eccentrics and link move the valve. It ac- 


both freight and passenger traffic, have been in 
regular service for some months on the Central 
R. R. of New Jersey, the Pittsburg & Lake Erie 
Ry., the Wabash Ry., the Chicago, Rock Island 
& Pacific Ry., the Pere Marquette Ry., and other 
roads. Engines are also being built or converted 
for several roads. 

The special feature claimed for this gear is that 
it delays the opening of the exhaust port at all 
points of cut-off, thus holding the steam in the 
cylinder for a greater portion of the forward 
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FI@. 3. YOUNG’S VALVE GEAR FOR LOCOMOTIVES; CHICAGO & NORTHWESTERN RY. 


be introduced. Thig special mechanism must fulfill the 
following requirements: The motion of the valve while 
uncovering the port, both for admission and exhaust, 
should be rapid in order to secure large port openings and 
decisive events. Release should be slightly earlier and 
compression later than can be produced by the link motion 
and this can be done only by increasing the inside clear- 
ance of the valve. An excessive inside clearance, such as 
would be advantageous at high speed and short cut-offs, 
would be a positive disadvantage when starting and at 
slow speeds in long cut-offs, therefore, the extent of this 
clearance should be dependent upon the position of the 
reverse lever and vary with the different cut-offs. As this 
is difficult of accomplishment in a single valve, it is better 
to provide a separate valve for each end of the cylinder; 
then in order to permit the greatest possible range of 
variation in exhaust clearance, a separate exhaust passage 
from each valve to the atmosphere is necessary. The 
Young valve and gear was designed to meet all these re- 
quirements; the results, so far obtained, have justified its 
application. 


THE ALLFREE-HUBBELL SYSTEM. 

In this system the Stephenson link motion is 
supplemented by a movable connection between 
the rocker shaft and the valve rod, which varies 
the relation of the crank to the rocker arm 60 as 
to properly fix the valve event. The arrange- 
ment is clearly shown in Fig. 4. The rock shaft 
is driven in the usual way by a rod from the link 
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Young, Mann & Averill, Makers. 


celerates and increases the valve travel at all 
times of port opening; it also retards and de- 
creases the travel during the period between the 
cut-off and the exhaust opening, and between the 
opening and closing of the exhaust ports. As the 
gear has thus only very light work to perform, 
its wear is extremely small, while its action in 
reducing the negative work of compression is said 
to reduce the wear in all parts of the valve gear. 

The engines on this system also have a special 
form of valve and special cylinder construction. 
The steam distribution to the cylinder is con- 
trolled by a long slide valve, which is partly cyl- 
indrical, but with flat faces, and supported by 
riding shoes, as shown. A special arrangement 
of cylinder ports is employed, the ports being 
close to the ends of the cylinder, thus avoiding 
long passages (as in Corliss engine designs), and 
the distance from the face of the valve seat to the 
inside of the cylinder is only about 2 ins. The 
valve is of the inside admission type, so that the 
exhaust steam is conducted from the ends of the 
exhaust chest without coming into contact with 
the cylinder walls or with the valve chamber 
which contains the live steam and passes down- 
ward behind the cylinder heads to the exhaust 
nozzle. The live steam also forms a jacket over 
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FIG. 4. ALFREE-HUBBELL VALVE AND VALVE GEAR FOR LOCOMOTIVES. 


Locomotive Appliance Co., St. Louis, Mo. 


block. The attachinent for the valve rod in the 
rocker arm instead of being a simple pin, is prac- 
‘cally a crank shaft of small throw; the shaft is 
1% ins, diameter, and the middle portion, A (to 
which the valve rod is attached), is not concentric 
with the ends. The ends are carried in the two 
“rms of the rock shaft, and one of them projects 
far enough to carry a small pinion, B. Pivoted 


about one-third of the cylinder walls, between the 
ports. 

This improvement in valve gear is the invention 
of Mr. J. B. Allfree, and its application to loco- 
motives is largely due to Mr. Ira C. Hubbell. It 
is owned by the Locomotive Appliance Co., of St. 
Louis, Mo. A number of locomotives on the All- 
free-Hubbell system, of different types and for 


stroke of the piston. This results in increasing 
the ratio of expansion, decreasing the terminal 
pressure of »xhaust (the terminal pressure of 
compression remaining the same), and thus se- 
curing more work from a given quantity of steam 
admitted to the cylinder. In the same way the 
closing of the exhaust port is delayed at all points 
of cut-off, thus reducing the volume in compres- 
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Fig. 5. Comparison of Indicator Diagrams from 
Locomotives of the Alfree-Hubbell Type and Or- 
dinary Type; Pittsburg & Lake Erie Ry. 


Cubie inches of steam admitted to point of 2698. 754 
cut-off (including clearance), 24 7 3774.495 
Cubic inches of steam admitted per pound {3 7 a . 28.283 
of M. E. P. (includes clearance), 39.768 


Full line shows diagram from engine No. 275, with 
Allfree-Hubbell system. 

Dotted line shows diagram from engine No. 124, with 
ordinary system. 
sion and decreasing the negative work of com- 
pression and excessive back pressure. It elimi- 
nates premature admission, and at working cut- 
off it gives a larger port opening and a practically 
uniform lead. It is claimed that by thus’ decreas- 
ing the volume in compression (abcut 70% de- 
crease) the cylinder clearance is reduced from 
about 8% to 2%% or less, which results in a re- 
duced demand on the boiler, securing an economy 
in water consumption and a consequent reduction 
in the coal bill. In these locomotives a higher 
mean effective pressure from a given quantity 
of steam admitted, with a higher initial pres- 
sure end more complete expansion, is said to be 
obtained than under ordinary conditions. 

As an example, mention may be made of two 
Atlantic engines on the Central R. R. of New 
Jersey, having cylinders 19 x 26 Ins. and driving 
wheels 7 ft. diameter. One has the ordinary ~ 
valve gear, and the other is on the Alifree-Hub- 
bell system. When the former cuts off at 7 ins., 
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release takes place at 16% ins. of the stroke, and 
compression begins when the piston is 9% ins. 
from the end of its stroke, with 23-64-in. port 
opening. In the latter engine, when the cut-off 
is 6% ins., the release does not take place until 
22 ins. of the stroke, and compression does not 
begin until the piston is within 3 ins. of the end 
of its stroke, with 28-64-in. port opening. This 
makes the latter engine more quick and respon- 
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Fig. 6. Plan of Haberkorn Piston Valves for Loco- 

motives. 
sive in action, and these qualities (as well as fuel 
and water economy and increased power) are em- 
phasized by the officers of roads using the Allfree- 
Hubbell locomotives. On the Pittsburg & Lake 
Erie Ry. a saving of 15% in water consumption 
was reported as the result of a 90-day competitive 
test. 

The following table gives a comparison of two 
service trips on the Pittsburg & Lake Erie Ry. 
Both engines were of the consolidation (2-8-0) 
type, but one had the ordinary balanced slide 
valve and link motion, while the other had the 
Allfree-Hubbell valve and port arrangements, and 
the auxiliary gear supplementing the link motion. 
Both engines have cylinders 20 x 26 ins., and 
weigh 140,000 Ibs., with 126,000 Ibs. on the 
drivers; heating surface, firebox, 162.5 sq. ft.; 
total, 2,134 sq. ft.; grate area, 25.6 sq. ft. The 
driving wheels were 50 ins. diameter on the im- 
proved engine, and 49% ins. on the unaltered en- 
gine. It is stated that the difference in port vol- 
umes in itself accounts for over 8,000 lbs. of the 
water saved by the improved engine. It is further 
stated that when the ordinary engine (No. 124) 
reached the end of this run, it was necessary to 
uncouple it and run for water, while the other en- 
gine (No. 275) had sufficient water in the tank to 
have hauled the train 11 miles further, or 51 miles 
with one tank of water. Each tender tank held 
8,000 gallons. 

Allfree-Hubbell 


Locomotive Locomotive 
No. 124. No, 276. 
Distance run,McKee’s Rocks 

(north yard) to New Castle 

Tonnage—actual weight.... 2,500 2,523 
Average tons through....... 2,468.6 2,523 
Cars all loads, mixed train. 61 62 
Oars set out............. oO 
Elapsed 8 hrs. 22 min. 2 hrs. 32 min. 
Running time..............- 8hrs. 1 min. 2 hrs. 32 min. 
Average speed (inc. 18.5%)... 18.5 mi. hr. 16 mi. hr. 
Number of stops............ 8 0 
Water used, actual (dec. 

66,050 Ibs. 52,300 Ibs. 
Total ton miles (inc. 2.2%).. 99,978 102,181 
Water per 100-ton miles 

Diameter of drivers......... 49” ins. 50 ins. 
Revolution of drivers per 

Area dry pipe, 6q. ins....... 34.47 84.47 


Pounds of water evaporated 

per hour, per sq. ft. heat- 

Pounds of water evaporated 

per hour, per sq. ft. grate 


855.27 Ibs. 806.43 lbs. 
14x16 1% x17 
Cylinder clearance in per 

Striking distance..... 4g in. in. 
Am. Balance Allfree-Hubbell 


Fig. 5 shows a comparison of indicator dia- 
grams from the two engines noted above. 


In regard to other roads, we are informed that 
on the Chicago, Rock Island & Pacific Ry., a ten- 
wheel (4-6-0) freight locomotive of the Allfree- 
Hubbell system, with cylinders 20 x 28 ins., hauls 
trains over heavy grades which have to be 
“doubled” by similar simple engines with cylin- 
ders 21 x 28 ins. or four-cylinder compounds 15% 
x 28 ins. and 26 x 28 ins. On the Pere Marquette 
Ry., mogul (2-6-0) engines of this system with 
cylinders 20 x 26 ins., 62-in. driving wheels, and 
143,000 Ibs. on the drivers, haul trains of the same 
tonnage as ordinary consolidation (2-8-0) engines 
with 56-in. drivers and 148,000 lbs. on the drivers. 
On another road, an engine of the Allfree-Hubbell 
system will handle trains weighing 200 tons more 
than those handled by ordinary locomotives of 
the same class, either simple or compound. 

A cut-off adjusting gear is used in connection 
with this valve gear. The main quadrant is car- 
ried by the adjusting device, which is attached to 
the boiler or running board brackets, and is oper- 
ated by a small latch-handle lever with separate 
quadrant, the spacing of whose notches is one- 
fifth that of the main quadrant. After starting 
the engine with the main lever, this lever may be 
set in the running position and not again touched 
until it is necessary to stop the engine. The cut- 
off is varied as required by the auxiliary lever, 
which is easily handled, and this relieves the en- 
gineman of the muscular strain involved in fre- 
quent handling of the main reversing lever. In 
view of this ease in handling enginemen vary the 
cut-off more frequently on engines fitted with this 
device, thus effecting economy in fuel and water. 
This adjusting gear is the invention of Mr. J. B. 
Allfree, and is used on many ordinary locomotives 
as well as those on the Allfree-Hubbell system. 

THE HABERKORN SYSTEM. 

In this system each cylinder is fitted with two 
piston slide valves, in separate chambers, Fig. 6, 
and operated from a double stationary link driven 
by the usual pair of eccentrics, as shown in Fig. 
7. The valve next to the cylinder is the main 
valve; it is hollow, and each head controls the 
ports and passages at one end. The outer valve 
is the cut-off valve, and has solid ends forming a 
steam space between them 


The radius rod, A, of the 


valve, extending 
from the link, B, to the 
valve stem, is regulated by 
the reversing lever, C, in 
the usual way, by means 
of a reach rod, D, revers- 
ing arm, E, and lifting rod, 
F. The radius rod of the 


Variable 


exhaust at 90%. This is the steam qi: 
obtained by the main valves, without co; 
the cut-off valves. 

The eccentrics are set in the usual ,, 
valves of the internal admission type, \; 
gard to the cut-off valves. The forw., 
trics give 1-10 in. lead, and the rey: 
trics 1-5 in lead. The main valve ha: 
amount of steam lap, and also exha»- 
produce sufficient compression to check 


Fig. 7. Haberkorn Valve Gear for Locomotives 
Haberkorn Engine Co., Fort Wayne, Ind.: Makers 


rocating parts. The cut-off valves with 5 ins 
travel have 11-16-in. negative lap, as already 
noted; this, with the l-in. lead for these valves. 


gives a distance of 1 11-16 ins. for port closure. 
They receive their motion from the opposite ec- 
centrics from which the main valves are operated; 
thus when running forward the reverse eccen- 
trics operate the cut-off valves. To reverse the 
engine quickly when the main lever is in running 
position, only the main lever need be used, as the 
travel and negative lap of the cut-off valve are 
such that the main valve would control the steam, 
although both valves would be moving in the 
same direction. A minimum slow travel of the 
cut-off valve gives a long cut-off, and maximum 
fast travel gives a short cut-off. The engine is 
run with an open throttle and the shortest possi- 


Cab 


cut-off valve, G, is con- 


nected to the second part 
of the link and operated by 
a lifting rod, H, on an 
auxiliary reversing arm, J, 
whose shaft is bored out‘to 
ride on the main reversing 
shaft. The reach rod, K, 
of this auxiliary shaft 
extends to a lever, L, in 
the cab, the upper end 
of which carries a worm- 
segment, gearing with 
a horizontal screw oper- pare 

ated by a hand wheel, M. Rouch Re 


This is shown in Figs. 7 TO 
K 


scale is used, with a point- 


er, N, on the lever to 


and 8 A graduated 
Reach Rod 
indicate the degree of cut- 


off. The cut-off valve Ene. News. 
has 11-16-in. negative lap, 
so that when the lever 
is set with the pointer 


at the middle of the scale FIG. 8. HABERKORN VARIABLE > 
CUT-OFF GEAR 
FOR LOCOMOTIVES. 


(as starting) the 
valve is inoperative, as 
the main valve effects its cut-off before the other 
valve. The sector of the reversing lever has only 
four notches, for full stroke, running, central and 
reversing; for the first two, the cut-off is 90% 
and 75%, respectively, while for the last it is 80%. 
The running notch is so placed as to give the en- 
gine the proper compression or cushion. With 
the lever in the running notch, the exhaust clo- 
sure takes place at 80% of the stroke, and the 


ble cut-off, this being easily regulated by the 
worm gear at any speed. 

This system of valve gear was designed by the 
Haberkorn Engine Co., builders of stationary en- 
gines, of Fort Wayne, Ind. In 1903 an eight- 
wheel passenger engine of the Wabash Ry. ‘4s 
equipped with this gear under the direction of 
Mr. E. F. Needham, Master Mechanic at Fort 
Wayne, Ind., and after 15 months’ service no re- 
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‘irs to the valve gear had been required, al- 
‘hough the parts were much lighter than those of 
ne ordinary gear. In January, 1905, the engine 
vil in the shops for general repairs and to have 
prs tubes put in. We are informed that the 
ilves showed very little wear for the amount of 
orviews that the tires were worn evenly (without 
any flat spots), and that the tubes had lasted 
sree months longer than on similar engines in 
‘he same service, but with the ordinary valves 
a gear. The engine has cylinders 18 x 24 ins., 
nd carried a boiler pressure of 175 lbs. The valves 
were all 8 ins. diameter with 5-in. travel at full 
vear; with 25% cut-off this gave 5-32-in. lead 
nd 13-16-in. width of port opening. With such 
an opening, wire drawing of steam is avoided, 
even at high speeds. On regular runs of 105 miles 
in 2 hrs. 13 mins., making five stops and hauling 
a 360-ton train of six Pullman cars, the engine 
had an average consumption of 4,400 gallons of 
water and 8,000 Ibs. of coal, as compared with 
6,600 gallons and 12,000 Ibs. for ordinary engines 
of the same class in the same service. The cut-off 
varied from 18 to 25%, the latter being the maxi- 
mum, except at starting; the ordinary engines, 
however, required a cut-off of 33%. 
The cylinder clearance below the main valve 
(which space has to be filled during compression) 
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Fig. 1. Unformed Plate, Cell of General Storage 
Battery Co. 
Showing antimonious lead supporting frame, and lead 
grids welded in place. 
is 3%%. Indicator diagrams taken when run- 
ning with trains show a good steam distribution, 
with free admission, sharp cut-off, good expansion 
and late release and compression. The advan- 
tages claimed are as follows: (1) Large steam 
port opening at point of cut-off, assuring high 
initial pressure up to this point; (2) late exhaust 
opening, by which greater expansion is obtained; 
(3) later exhaust closing, which avoids excessive 
compression or retarding force. 


A NEW STORAGE-BATTERY PLATE; THE BIJUR « HIGH- 
DUTY” STORAGE BATTERY. 


The problems of the storage-battery plate are 
peculiarly puzzling and intricate because of the 
intermingling which they present of chemical 
problems but half understood and very severe 
mechanical and electrical requirements of service. 
The attention of a great many investigators and 
inventors has been concentrated on the storage 
battery for years, and still this important piece of 
electrical machinery remains delicate, expensive 
to maintain, and inefficient outside of a closely- 
limited operating-range. This may be appre- 
ciated readily if the nature of the storage-battery 
plate (referring to the lead—lead peroxide cell, 
which is practically the only storage cell in use) 
be considered. The plate is a metallic conducting 
support on which is held the active material 
spread in a very thin layer offering a large sur- 


face to the electrolyte; the active material at no 
stage of the action has much mechanical strength, 
and in addition it is during charge and discharge 
constantly undergoing chemical transformation 
and, correspondingly, great change in volume. 
The change in volume tends in part to break the 


bond between ective material and plate, and in 


part to actually distort the plate itself. Both ac- 
tions seriously affect the operation and the life 
of the cell, and they may in a sense be called the 
principal problems of the lead storage battery. 
Most of the great number of storage batteries 
which are, or at some time were, manufactured, 
represent attempts to soive these problems. 

A new and promising solution is offered by a 
method of making storage-battery plates which 
has been perfected by Mr. Joseph Bijur, of New 
York City, and is used commercially by the Gen- 
eral Storage Battery Co. of 42 Broadway, New 
York. The solution is wholly mechanical, just 
as the problem of permanently supporting 
the active sheet on the conducting grid is a 
mechanical problem. The active material in this 
plate exists in the form of relatively small net- 
like structures or “grills,” set in a rigid support- 
ing frame in such a way that each grill can ex- 
pand and contract internatly without stressing it- 
self or the supporting frame; the individual grills 
have a large exposed surface, on which surface 
the active material is held, and in spite of their 
freedom to expand and contract they have ample 
strength, resisting even sharp blows to a sur- 
prising degree. Specimens of plates were shown 
to a representative of this journal recently, and 
the strength of the structure was demonstrated in 
actual destruction of a plate by hammer blows. 

The features of the plate lie partly in its design 
and partly in the processes used in manufacturing 
it. The design will be clear from an inspection of 
Fig. 1 herewith, which shows a view of an “un- 
formed” plate. The supporting structure is a 
rectangular frame, about %-in. thick, with sev- 
eral cross-bars in both directions forming smaller 
panels; this frame is made of a lead-antimony al- 
loy not acted on during the charge and discharge 
of the cell. The grills of active surface are small 
squares of pure lead set in the frame panels, about 
3 x 3 ins. in size, with rectangular perfora- 
tions clear through them. The perforations are 
arranged in horizontal rows, leaving continuous 
bars across the width of the grill. It will be 
noted from Fig. 1 that these bars end a short 
space from the extreme edge of the grill, and 
come opposite the middle points of the perfora- 
tions forming the border row. This is an essential 
element in the design. The grill is attached to 
the frame, welded to it in fact, along the vertical 
edges, while at top and bottom the edges of the 
grill are free. Thus, while the grill is firmly held, 
it can expand vertically without hindrance; later- 
ally. any expansion of the grill shows by an ex- 
pansion of its cross-bars, which is then taken up 
by a slight bending of the strip along the edge of 
the outer row of perforations, since the cross-bar 
meets this strip halfway between consecutive sup- 
porting bridges. 

The expansion and contraction of each grill as 
a whole is thus taken care of.in the design of the 
grill network. It is obvious, however, that each 
portion of the grill surface expands individually. 
The process of charge produces an active layer on 
the grill surface and on the inner walls of its per- 
forations. These latter are made so wide that the 
active layer formed from the lead of the grill 
can never fill the entire width of the perforation, 
but will always leave room for passage of the 
electrolyte liquid. The little ring of active mate- 
rial formed in each perforation tends, during its 
expansion, to lock itself into place, rather than 
to crack loose or bulge. 

The grills are produced by the method of squirt- 
ing through dies. A standard size is used in vari- 
ous combinations for all sizes of plate. 

The absolute junction of the grills with the 
frame along the edges of the former, by welding, 
is essential to the construction of this plate. It 
was not commercially feasible at the beginning of 
the work of developing the design. By no method 
of metal working then existing was it possible to 
commercially weld together two elements, of 
which one was of heavy solid form and the other 
of very fine thin parts. It was, therefore, neces- 


sary to devise a new method of metal welding 
which, after many and great difficulties, was suc- 
cessfully accomplished. The method comprises 
casting the longitudinal frame bars against the 
surfaces of the grills while the latter are brought 
to a temperature only just below their fusion. 
The new metal sets in place without chilling 
along the contact surface, but rather bringing 
the contact surface to fusion and thus forming a 
complete junction. The success of the procedure 
was shown by many repeated attempts to pro- 
duce fracture at the junction: the metal always 
parted at other points. For carrying out this pro- 
cess of welding on a commercial scale, an entire 
line of special machinery was designed and con- 
structed by the company. 

The active material on these plates is formed 
by an accelerated Planté process, that is, the lead 
peroxide on the surface is produced by actual 
charging, in a number of cycles of charge and dis- 
charge. The negative plates are similarly formed, 
and converted to spongy lead by reversal. The 
peroxide coating exhibited on the specimens shown 
our representative was exceedingly adherent, so 
that it could not be cracked or scaled off by bend- 
ing the metal. This is claimed to result from the 
process of acceleration employed, the details of 
which are secret. 

The makers claim for the new plate the fol- 
lowing, besides practically perfect absence of the 
possibility of buckling: 


In a plate of given dimeneions, 20% greater capacity can 
be obtained with about 10% more reserve lead, than in 


Fig. 2. Section of Plate of Storage Battery After 
Formation of Oxide. 

any form of plate hitherto constructed. The fine sub- 
division of the oxide into small masses, combined with 
the fact that the surfaces of the plates are composed of 
ribbons on edge, precludes the possibility of blistering or 
shrinkage that is liable to occur when plates contain ox- 
ides in large masses. Owing to the rapid acid diffusion 
full charge may be given the batteries at a voltage of 2.4 
to 2.5 volts instead of 2.7 volts per cell as is usually re- 
quired. This low charging voltage results in increase of 
efficiency, and reduces the size of boosterg required to 
charge. The structure of the plate forms a conducting 
net work to all parts, insuring equality of action all over 
its surface; this, together with the facility for escape of 
gas without dislodging actual material, favors the ability 
to stand very high rates of charge and overcharge with- 
out marked deterioration. 

The weight per unit capacity is practically the 
same as for lead cells of other type. 

Batteries fitted with this plate are being man- 
ufactured by the General Storage Battery Co. at 
Boonton, N. J., under the name of the Bijur High- 
Duty battery. Cells of all capacities from 3 to 
6,000 ampere-hours are being made. 


AN ELECTRIC LOCOMOTIVE WITH COUPLING-ROD 
DRIVE. 

A striking departure in the mechanical con- 
struction of electric locomotives appears in a 
group of new locomotives recently built by Ganz 
& Co., of Budapest, Austria, for the Valteilina line 
of the Italian Rete Adriatica. The earlier electri 
locomotives built by the same firm for this rail- 
way had the motors (alternating-current induc- 
tion motors, three-phase, at 3,000 volts) mounted 
on the locomotive axles, a flexible support for the 
motors being obtained by mounting them on quilis 
coupled to the axle by elastic couplings. In the 
new group of locomotives the motors are mounted 
on independent shafts carrying a crank at each 
end, and actuate the driving wheels by means of 
coupling rods. It is suggested that a principai 
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reason for the change lies in the mechanical dif- 
ficulties of design and other complications in- 
volved in quill mounting. 

Fig. 1, herewith, reproduced from the “Zeit- 
schrift des Vereines Deutscher Ingenieure” of 
March 4, 1905, where Mr. E. Cserhati describes the 
new locomotives in considerable detail, shows in 
diagram form the principle of arrangement. 
Three coupled driving axles are preceded and fol- 


The motors themselves are a radical departure 
from previous practice in that two motors are 
combined in a single frame, in such relation that 
they may be operated in cascade or singly, to give 
two speeds at full efficiency. Some additional 
complication in the control mechanism is, of 
course, involved by this arrangement. The sec- 
tion through a motor, Fig. 4, shows how the two 
stators and two rotors are structurally combined. 


=) 


23 25 


FIG. 1. DIAGRAM ELEVATION AND PLAN OF NEW ELECTRIC LOCOMOTIVES FOR THE VAL- 
TELLINA RY., BUILT BY GANZ & CO., BUDAPEST, AUSTRIA. 


lowed by a truck axle. Each of the two outer 
driving axles is combined with the adjoining truck 
axle in a single truck frame connected by center 
pin with the main locomotive frame. The center 
driving axle is journaled directly in the main 
frame. Of the two end trucks, one turns on a 
fixed center pin, while the other has a yielding 
socket for its center pin, so that the truck can 
shift %-in. to either side of the middle position. 
The truck without side-play, in conjunction with 
the central driving axle, constitutes the “fixed 
wheelbase” of the locomotive, although even 
within this base a certain angular adjustment to 
curves or irregularities is possible. 

The two driving motors are mounted on shafts 
which lie in the spaces between driving axles. 
These shafts are journaled in the main frame of 
the locomotive, and also in the shell of the motor; 
the latter is suspended from the main frame by 
suspension springs. As the weight of the rotor 
is carried by the bearings in the main frame, no 
permanent load comes on the bearings in the 
motor shell. This arrangement minimizes the usual 
cause of unequal air gap—the wear of the rotor- 
shaft bearings in the shell—and therefore reduces 
the prospective maintenance cost. 

The ends of the motor shafts projecting outside 
the main frame are formed into cranks, whose 
throw equals the radial distance of the driving- 
wheel crank pins. On either side of the locomo- 
tive a heavy coupling rod connects the crank pins 
of the two m tor shafts, and in the middle of this 
rod is provided a vertical slot holding the crank- 
pin block of the central driving-wheel. The slot 
and block arrangement is used in place of a bear- 
ing fixed in the rod, because the motor shafts, 
being journaled in the locomotive frame, have an 
up and down play with respect to the driving 
wheels. 

Fig. 2 presents a view of the complete locomo- 
tive attached to a passenger train. In Fig. 3 is 
given a detai’ view of the driving gear, showing 
the crank on the end of one motor shaft and part 
of the coupling rod attached to this crank. It will 
be observed from this view as well as from Fig. 
1 that the motor shafts lie above the level of the 
axles, the distance being made equal to the throw 
of the cranks. Correspondingly, the slot for the 
driving-wheel crank pin lies in the lower part of 
the coupling rod. The jaws of this slot are fitted 
with pins to which are attached the side rods 
driving the two outer driving axles. 

All the crank pins of side rods, as well as main 
coupling rod, have spherical bearing in the rod 
ends, to allow for the pivoting and shifting move- 
ments of the several axles. The form of the 
crank pin may be seen in Fig. 4, a section through 
one of the motors. 


A further novelty in the mechanical construc- 
tion of the motors is the location of the collector 
rings outside the motor case, and, indeed, outside 
the locomotive frame, at the ends of return cranks 
fitted to the crank pin. This also is shown by 
Fig. 4. The cables from collector rings to rotor 
windings pass through holes drilled in the cranks, 
crank pin and rotor shaft. The principal effect of 
this arrangement is to give a greater available 
width for the motors, thereby enabling larger 
motors to be placed within the limits set by width 
of locomotive frame. Another effect is to put the 
collector rings and brushes in a location favorable 
to easy inspection and repair. A two-part hinged 
casing surrounds the collector rings, which may 
be thrown back to expose the brushes and rings. 
In Fig. 3 this casing is shown open. 

In its control and auxiliary mechanism the new 
type of locomotive follows the older ones. Com- 
pressed air is used to actuate the switches and 
rheostats, with auxiliary electric devices to limit 
the rate of acceleration. The main resistance, in 
some of the new locomotives, are water resist- 
ances, which form was used also in the earlier 
locomotives. In these, compressed air forces 
water in or out of a chamber containing two ex- 
tended metallic terminals, and the greater or less 


amount of water between the terminals 
smaller or greater resistance to the pas 
current. One of the new locomotives js 
with metallic grid resistances of ordinary 
struction, in order to give opportunity fo; 
paring the two forms. 


The trolley collector, a roller bow with (. 
sulated ball-bearing rollers to correspond ° 
two trolley wires, is of the inclined frame ° 
identical in principle with the ordinary 
pole. The frame is raised and lowered }b, 
pressure, acting on tension springs. Tw 
pressures are used to give two degrees of pr: 
of trolley against wire, for low and high sg; 
respectively. Separate trolleys are used for 
ward and backward running, operated by a : 
control valve. 


The new locomotives were specified to | \- 
wheel loads not exceeding 15,000 lbs. per 4d: +; 
and 11,000 Ibs. per truck wheel. The total w 
as built is 136,000 Ibs., of which about two-th 
92,000 lbs., is on drivers. A tractive effo: 
13,200 Ibs. at a speed of 19 to 22 mi. per hr., 
7,700 Ibs. at 38 to 43 mi. per hr., was dema: 
This calls for a maximum output of about 900 i> 
The specifications required that the locomo: \» 
should be capable of an output of twice the al). 
continued for 200 seconds, and of an output \) , 
greater than normal continued during one hor 
without damage to any part and without heating 
more than 40° C. above the temperature of the air. 
Normal load continued for ten hours, at either of 
the two normal speeds, was to produce a heating 
not greater than 60° C. in any part of the motors. 
An insulation test of 15,000 volts on the motors, o: 
10,000 volts after the 10-hour full-load test, was 
specified. The locomotives being intended mainly 
for passenger service, the specifications also cov- 
ered the item of acceleration. It was required 
that a train of 440 tons gross weight, on a grade 
of 0.1%, should be brought to a speed of 19 miles 
per hour in 55 seconds; a train of 275 tons gross 
weight on the same grade to a speed of 37 miles 
per hour in 110 seconds. The locomotive was to 
be capable of starting a train of 275 tons on a 
grade of 2.0%, and accelerating it to a speed of 
19 miles per hour. These requirements as to ac- 
celeration were to be met even with line pressure 
reduced to 2,700 volts. The trials were complete!s 
satisfactory, all rquirements being fully met. On 
a complete trip from Colico to Londrio and thence 
back to Lecco an average energy consumption of 
44 watt-hours per ton-mile was measured, with a 
train of 315 tons gross weight. On a heavy-grade 
portion of the run, the train ran at a speed of 37 
miles per hour up grades of 1.2% to 1.7%, giving 
an output of about 1,500 HP. On an acceleration 
test with a train of 280 tons weight, drawbar pulls 
were measured amounting to 1Y and in one case 
even 27.8% of the weight on drivers. 


FIG. 2. VIEW OF VALTELLINA ELECTRIC LOCOMOTIVE ATTACHED TO PASSENGER TRAIN. 
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_-£4M RAILWAY MOTOR CARS WITH DETACHABLE 
ENGINES. 


“he steam motor car for local service on rail- 
main lines and branches is having a remark- 
development in England, where nearly a 
n railways have introduced this class of 

‘ipment. Several motor cars with steam and 

engines were described and illustrated in our 

ue of July 28, 1904, but in all the steam cars 

» described the engine was an integral part ot 

car. Three English railways, however, have 

» introduced cars in which the front end is car- 

ed by a small four-wheel locomotive, which 
rms practically a steam truck and can be read- 
'y detached. In each of these cases the machines 
vere built to the designs of the superintendents 
of motive power of the respective railways. 


GLASGOW & SOUTHWESTERN RY.—This 
machine has a car body 41 ft. long, and the total 
length including the engine is 60 ft. 8 ins. The 
engine is an ordinary locomotive with four wheels, 
and cylinders at the front end; the connecting 
rods @rive the rear axle and the wheels are con- 
nected by coupling. rods. The boiler is of the 
ordinary locomotive type, with 138 tubes, 1% ins. 
diameter, and water is carried in tanks on each 
side of the boiler. The car has seating accom- 
modations for 50 passengers. The machine was 
built at the railway company’s shops to the de- 


to the smokebox. The two cars were built by 
Beyer, Peacock & Co., to the designs of Mr. John 
H. Adams, Locomotive Superintendent. 39 

The leading dimensions, etc., of these three 
styles of steam cars are given below in tabular 
form: 


Glasgow & Southeast & No. Stafford- 
8. W. Ry. Chatham Ry. shire Ry. 


Engine wheels.......... 42 ins. 438 ins. 44 ins. 
Rear truck wheels......42 “ 
Wheelbase, engine......  ...... 8 ft. 6ins. 
Wheelbase, reartruck.. ...... ft. 
Distance from engine 

pin to truck pin.......39ft.O0ins. 42ft.0ins. 30% 2 
Length of car body..... @ * 48" 
Length over all.........60 “8 “ * 50 ft. 2ins. 
Weight on driving 

54,880 lbs. 21,840 Ibs. 
Weight on all engine 

.. 54,880 “ 40,320 * 
Weight on reartruck... ...... 30,240 32,480 
9xl5ins. 10x15ins. 84xl4ins. 
Heating surface, tubes.400 sq. ft. 8337 s8q.ft.  —...... 
Heating surface, total..440 sq.ft. 38lsq.ft.  ...... 
8 sq. ft. 
Water capacity (UC. S. 

CO aa 600 galls. 480 galls. 540 galis. 
Coal capacity........... 1,680 Ibs. 1,680 Ibs. 1,680 Ibs. 
No. of passengers....... 50 56 40 


RAILWAY DEVELOPMENT IN PERU. 
By C. Reginald Enock, C. E.* 


Peru is one of those South American Republics 
which may be expected shortly to come to the 
front as a progressive nation, and along some- 


FIG. 3. DETAIL VIEW OF MAIN COUPLING ROD,COLLECTOR RINGS, ETC. 


sign of Mr. James Manson, Locomotive Su- 
perintendent. 


SOUTHEASTERN & CHATHAM ‘RY.—This 
machine is in general similar to the one above de- 
scribed, and is 65 ft. long. The engine arrange- 
ment is the same, but the Walschaert valve gear 
is used. Water is carried in tanks on each side 
of the boiler and in cylindrical tanks under the 
car body. The car has passenger, smoking and 
baggage compartments, and seats 56 passengers. 
It is 48 ft. 4 ins. long, and the total length of the 
machine is 65 ft. The boiler has 381 sq. ft. of 
heating surface (337 sq. ft. in the tubes), and 8.8 
sq. ft. of grate area. The machine can haul a 
16-ton trail car at a speed of 35 miles an hour on 
the level. It was built by Kitson & Co. to the 
designs of Mr. H. S. Wainwright, Chief Mechani- 
cal Engineer of the railway. 

NORTH STAFFORDSHIRE RY.—This is a 
comparatively small line, but has introduced two 
steam cars for local service in the main line, 
stopping at road crossings, etc. The car seats 40 
Passengers and has side entrances at the rear, 
with a baggage compartment at the front end. 
Under the rear of the car is a four-wheel truck 
(as in the other cars mentioned).' At the front 
end, the steel side sills are extended forward and 
attached to the plate frames of a four-wheel loco- 
motive, and there is a flexible coupling between 
the engine and the car underframe, so that the 
engine has a swiveling or radial motion. The en- 
gine is of peculiar design: the cylinders are out- 
side, just forward of the rear wheels, and are con- 
nected to the front wheels, but no coupling rods 
are used. A steel cab extends from the car body 


pany some 60 miles beyond, whilst the Arequipa 
line is 419 miles in length to its present terminus, 
This mileage, for a country 1,700 miles long and 
with an area of nearly three-quarters of a million 
square miles, is small, but several extensions are 
about to be actually carried out, which will some- 
what increase it. 

These extensions may at present be divided into 
two classes, viz., those lines upon which construc- 
tion is actually about to begin, and those which 
are only projected, but which, nevertheless, have 
been surveyed by the government engineers, and 
which form part of a definite plan. 

In the first category are the following: (1) Sicu- 
ani to Cuzco. Sicuani is the present terminus of 
the Arequipa, or Central Railway, which begins 
at the port of Mollendo. Cuzco is the old Inca 
capital and the center of an important agricul- 
tural district. The extension will be about 75 
miles long. (2) Lima to Pisco and Ica. This line 
will follow the coast, leaving the capital—Lima— 
and arriving at the port of Pisco, from whence a 
line is already in operation to Ica, the center of 
a large vine and cotton-growing region. The line 
will be about 150 miles long. (3) Oroya to Huan- 
cayo. Oroya is upon the Central Ry., and Huan- 
cayo is an important city in the center of an 
agricultural and mining district; distance about 
50 miles. This line will form part of a proposed 
longitudinal system to unite with the Southern 


what similar lines to those which have been fol- 
lowed by Mexico, and which have brought that 
country to so marked and prosperous a condition. 
Governed now by an honorable and wise adminis- 
tration, whose efforts are towards peace with its 
neighbors, and progress within its frontiers, Peru 
appears to be upon the eve of a real-era of de- 
velopment. 

The first step in this development is that of ex- 
tending its railway system, following upon the 
recent movement among capitalists, British and 
American, towards the opening up of the coun- 
try’s great mining resources. 


The present railway system consists of lines 
which run from coast ports towards the interior; 
there are none, so far, running longitudinally 
either upon the coast or the uplands. Peru, it 
will be recollected, consists topographically of (1) 
the coast lands, (2) the slopes and tablelands of 
the cordillera of the Andes, and (3) the vast 
“Montana” or plains of the western portion of the 
Amazonian basin. Of the various railways which 
exist, and which run always towards the cordil- 
lera, two cross the Andes, viz, the famous Oroya 
Railway or Central Railway, and the Southern 
Railway, via Arequipa. The first reaches a height 
of 15,642 ft. (the highest in the worid), and the 
second of 14,666 ft., upon the’ points where they 
pass the respective summits. The other railways 
run but short distances inland; the total length 
of all these systems being about 1,000 miles. Of 
this sum the Oroya takes 138 miles, but is. now in 
operation to Cerro de Pasco by an American com- 


Pits and Mining Engineer, Portal; Apartado 935, Lima, 
eru. 
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FIG. 4. SECTION THROUGH DOUBLE MOTOR OF VALTELLINA 


LOCOMOTIVE. 


Ry. (4) Chimbote to Recuay. Chimbote is a 
coast port, one of the finest harbors on the whole 
coast line of the continent, and Recuay is a mining 
center. This line will pass through the long and 
fertile valley of Huaylas, passing the city of 
Huaraz, giving outlet to its produce, and stimu- 
lating the working of the coal, silver and gold 
mines which abound in the region. The part re- 
maining to be completed of this line will have a 
length of 138 miles. These lines are to be built 
principally by the Peruvian Corporation of Lon- 
-don, who control and work the country’s railways 
generally, although other interests are principally 
responsible for the two latter constructions. 

Although, judging by ‘the railway system of 
North America, these;of Peru are small, never- 
theless they will be of very great advantage to the 
country; putting into touch with the coast various 
capitals of the interior States, and giving access 
and outlet to rich mining centers. 


Of railways in the second category or only at 
present ~surveyed and projected, are (1) a line 
which :will leave the Chimbote Railway near its 
present terminus—Suchiman—and arrive at a 
point upon the Maranon River where navigation 
to the vast Amazon fluvial system begins. (2) A 
line which will run from near Sicuani, on the 
Southern Ry., and which will also be directed to 
the navigahle affluents of this river system, but 
greatly to the south. (3) A continuation of the 
Oroya Ry. fowards the fluvial system also, via the 
city of Huanuco,and to Port Victoria, or some 
other port on the Pichis or Pachitea rivers, where 
navigation begins. 

It is seen, therefore, that the main objects of 
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these latter projects is to obtain through com- 
munication from the Pacific Coast, via the Andes, 
to the navigable waters of the Amazonian system, 


‘and so to the Atlantic Ocean. This is an exceed- 


ingly important matter for Peru, both from a 
commerical and a strategic point of view, and 
funds have been set aside to pay the interest on 
foreign capital which should embark in the en- 
terprise, an enterprise which is not without many 
points of allurement for capitalists, considering 
the vast wealth of the virgin zone which such a 
line would traverse. 

The Pan-American Ry., the Peruvian part of 
which would traverse longitudinally some of the 
high tablelands of the Andes, with its mineral re- 
sources, still remain apparently a dream for future 
accomplishment, for some new Rhodes of Ameri- 
can Cape-to-Cairo ideals! 

The writer, after two years of constant travel in 
these regions, is much impressed with the scope 
which exists for mining, and other enterprises, 
such as those which have been described. 


THE CERRO DE PASCO RAILWAY. 


As noted in the preceding article, an American 
company, headed by Mr. J. B. Haggin, last year 
completed a line of railway from the terminus of 
the famous Oroya Ry. to the historic silver min- 
ing district of Cerro de Pasco. The engineers in 
charge of the work were Messrs. F. W. Blackford, 
M. Am. Soc. C. E., 1s Chief Engineer, and Messrs. 
W. H. Harrison and A. Bentzon, Assoc, M. Am. 
Soc. C. E., as Division Engineers. We were fa- 
vored by Mr. Blackford, some time ago, with in- 
formation regarding this road, which we present 
as follows: 


Surveys for the line wer2 begun in May, 1902, 
construction began in October and the road was 
completed to Cerro de Pasco on July 7, 1904. 

The road !s S2 miles in length. It starts from 
Oroya, the terminus of the well-known Oroya Ry., 
at an altitude of 12,250 ft., climbs to the Junin 
Plateau with a maximum grade of 24%, and runs 
thence to Cerro de Pasco, which is at an altitude 
of 14,200 ft.; using a maximum grade of 1.5%. 
The maximum curve is 16°. Throughout its 
iength the road is one of the highest in the world. 
Some parts of the work were reasonably heavy, 
but no especial engineering difficulties were en- 
countered. The road is laid with 70-Ib. steel rails 
made in England; other supplies and all of the 
equipment is American. All bridges and culverts 
are of substantial masonry or concrete and the 
iron work is of American manufacture. 

On July 28 the formal opening of the railway 
was celebrated with appropriate ceremonies by 
the citizens of Cerro de Pasco, and the American 
engineers were presented with gold medals struck 
in celebration of the event. 


The accompanying photograph was taken dur- 
ing the ceremonies held in celebration of the com- 
pletion of the railway. 


REPORT OF THE NEW YORK BAY POLLUTION 
COMMISSION. 


The Passaic Valley trunk sewer scheme has re- 
ceived another blow, this time in the shape of an 
unqualified disapproval by the. New York Bay 
Pollution Commission,* 


the nuisance. The first commission, acting 
the advice of the late Alphonse Fteley, re 
mended a trunk sewer from Paterson to nN. 
Bay, to intercept the Bewage of the two 
named and other municipalities on the « 
slope of the first range of the Orange Mts. 
posal was to be by dilution in Newark Bay 
outlet sewer was to discharge opposite Ba. 
and some of the citizens and officers of tha: 
made vigorous protests against such a pla 


appointed in 1908 to in- —- 


vestigate the “threatened 
pollution of the waters SS 
of New York Bay.” As / 
the highest court in New Uf 
Jersey has recently de- Hh 
clared unconstitutional Vv 
the act authorizing the 
construction of the sewer, > {i 
the condemnation of the 
scheme by a New York 
commission will have 
little present effect. It 
will, however, strengthen 
the opposition to the 
trunk sewer in both New 
Jersey and New York, 
and in itself or in action 
to which it gives rise it 
may be a factor in the 
long-deferred solution- of 
the Passaic valley sewage 
disposal problem. 

Ten years ago _ this 
coming summer unusu- 
ally low water in the Pas- 
saic River combined with 
the increasing sewage 
pollution of that stream 
gave rise to such offen- 
sive sights and smells 
that mass meetings were 
called to protest against 
the nuisance and a com- 
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mittee was appointed to 
secure legislation designed 
to abate it. In the next 
few years three or four commissions were created 
by the legislature to study the problem of abating 


*The Commission was authorized by Chapter 539 of the 
New York Laws, approved May 11, 1903 
June 2, and held its first meeting on June 30 of that 
year. The committee was appointed by ex-Governor 
Odell, as followe: Dr. ‘Daniel Lewis, Health Commis- 
sioner of the State of New York; Prof. Olin H. Landreth, 
Consulting Engineer of the State Department of Health; 
Dr. George A. Soper, Sanitary Expert; Prof. Myron S. 
Falk, Department of Engineering, Columbia University, 
and Louis L. Tribus, Consulting Civil and Hydraulic En- 
gineer and Commissioner of Public Works, Borough of 
Richmond, City of New York; Dr. Lewis was elected 
chairman and Mr. Tribus was made secretary of the Com- 
miseion. 


THE BUILDING OF AN AMERICAN RAILWAY LINE TO CERRO DE PASCO, PERU. 
CEREMONIES AT THE FORMAL OPENING OF THE LINE FOR TRAFFIC. 


; Was named on, 


MAP OF PERU SHOWING RAILWAY LINES EXISTING AND 


PROJECTED. 


subsequent commission, with Hering & Fuller as 
consulting engineers, caused more extended stud- 
ies to be made and reported, in concurrence with 
Hering & Fuller, in favor of extending the trunk 
sewer across Newark Bay, across Bayonne, and 
into New York Bay at Robbins’ Reef, ending in 
40 ft. of water. In 1903 this same commission 
was authorized to execute the plan outlined and 
to issue bonds for the same, provided it should 
find on further investigation that the proposed 
discharge of sewage into New York Bay would 
not be a nuisance, said finding to satisfy the 
Attorney General of New Jersey that the sewage 
discharge would not create grounds for a suit for 
damages or injunction on behalf of New York 
State. A special commission of engineers was ap- 
pointed by the district sewerage commission, and 
after an investigation it also reported in favor of 
the Robbins’ Reef outlet. Accordingly the district 
commission was authorized by the Attorney Gen- 
eral and Governor to issue bonds for the work, but 
before it could do so the city of Paterson secured 
a temporary restraining injunction. The Supreme 
Court of New Jersey declared the district sewer- 
age act constitutional, but on March 6, 1905, the 
Court of Errors and Appeals, with only one Judge 
to the contrary, declared that the sewerage dis- 
trict and the taxes sought to be imposed by it to 
meet the cost of the trunk sewer were unconsti- 
tutional. Following close upon this decision is the 
report of the New York Commission, already me- 
tioned. 


The New York Commission divided its wor 
among its members, each of whom made studi«: 
and reports as follows: 


Tidal action and river flow in Harbor of New York, °) 
Myron 8S. Falk. 
resent sources and estimated quantities of sewac° 
coming from different communities in and about Ne» 
York Harbor, by Louis L. Tribus. 
Sanitary and bacteriological analyses of New York Har- 
bor waters and fisheries and industries affected by poll: 


rge a 
(A) The history, laws, repo and plans of the Ne’ 
Jersey project, and (B) Ocean Aisposal as a — solu 
1 the metropolitan sewage, by Olin H. La: 
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of (the, tection. ty Daniel 
\n the first three of the foregoing topics we 
-ote the report proper (not the appendixes) in 
| as follows: 

TIDAL CONDITIONS, NEW YORK HARBOR. 


\-cuming that the Passaic Valley trunk sewer has been 
tructed with one, two or three outlets north of Rob- 
’ Reef light, the action of the tidal currents would 
» largely determine the question whether the sewage 
harge would be likely to become an offense to the 
es or not, even considering that the sewage would 

‘imately become diffused, and that the water in the 

rbor is sufficient to safely and rapidly dilute so large 

soncentrated flow. If the sewage should be discharged 

‘ a uniform rate throughout the 24 hours, as has been 

sntemplated by the Passaic Valley District Sewerage 

‘ommiasion, it {9 unquestionable that some of the sewage 
«would be carried by the inflowing tide northwards into 
the Hudson and East Rivers and on the outgoing tide 
-outhward to the shores of Staten Island. If the sewage 
-hould be retained so as to have the outflow only on the 
ebb tide, the percentage to go northward would be greatly 
reduced, helping the upper harbor, but the percentage 
reaching the shores of Staten Island would be greatly in- 
creased; and though the total quantity of sewage in 24 
hours would be no greater, it would be discharged in 
practically 6 instead of 24 hours; so that the quantity at 
any given time during the outflow would be four times as 
creat as on a continual flow basis. 

A matter of much importance in considering the dis- 
persion of sewage is the question of the underrun of salt 
water beneath the fresher waters from the Hudson. The 
difference in specific gravity between the two waters may 
be as high as 24%%. ‘There is thus an obvious tendency 
for the galt water to force itself up the river for a con- 
siderable distance and to remain stagnant while the 
fresher waters follow their way down to the sea. This 
tendency 1s more marked at low water stages in ‘he river. 
It does not seem improbable, therefore, that some of the 
sewage discharged at from 30 to 40 ft. beneath the surface 
would even during a strong ebb tide for the uppef layers 
of water encounter strong up-stream currents, and be, 
therefore, carried well up the bay and even some distance 
up the Hudson River. The full effect of this under-current 
is not known, but its existence has been noted and it 
might well almost totally vitiate the efforts to dispose of 
sewage from the proposed Passaic Valley trunk sewer by 
means of tidal carriage and diffusion. It might be, that 
for some years the collecting of this sewage in the pot- 
holes or hasine of the bay and the river would not create 
a nuisance noticeable on the surface or in the great body 
of water, but it is certainly desirable to guard against 
such a possibility. 

In any case, the subject is one more largely of tidai 
phenomena than straight diffueion, except as to’the great 
probability of a local nuisance being created near the 
outlet pipes; one which, if erected, would be apparent 
from boats passing along the main channel to and from 
Kill von Kull; the ferry lines between Manhattan and 
Richmond, the many vessels anchoring on the west side 
of the main ship channel, particularly in summer, and to 
many of the steamers and excursion boate passing in and 
out of the bay. 

The erpert advisers of the Passaic Valley Sewerage Com- 
missicn un‘te in the opinion that on a 24-hour outflow 
the 4:ffusion of sewage would be so great immediately on 
its entersnge the waters of the bay as to create no nul- 
sance. hey are less certain as to the effect of having 
tha discharge during tho shorter number of hours s0 as 
to make more use of the ebb tide. In the latter case they 
think there might be trouble, in the former they est!- 
mate that there will be none; scarcely a safe ground to 
stand on In a vital question. 

It has been practically impossible to secure exact fig- 
ures as to the tidal flow phenomena, though United States 
Government Engineers some years ago conducted a series 
of observations and tests. From them and such other 
data as have been secured it seems probable that a 
quantity of water not far from 12,000,000,000 to 13,- 
000,000,000 cu. ft. enters the Upper Bay at each of 


the tides per day. Of this amount, the approximate fic- ' 


ures may perhaps be: 1 
4,250,000,000 cu. ft. into the East River; 

6,750,000,000 cu. ft. into the Hudson River; 

1,750,000,000 cu. ft. into the Kill von Kull. , 

The areas of the tidal basins receiving this flow are ap- 
proximately as follows: 

Kill von Kull, Newark Bay, and the Passaic and Hack- 
ensack Rivers about 14.2 sq. miles. 

The Upper Bay about 21.6 sq. miles. 

The East River about 4.5 ‘sq. miles. 

While the Hudson River has a tidal area equal prob- 
ably to all the others combined. 

The ebb tide coming down the Hudson meets the ebb 
tide coming eastward out of the Kill von Kull; they both 
reach in and strike Staten Island between Stapleton and 
Cliftoa, at a point distant about three to four mfles from 
Robbins’ Reef Light. It then makes along the shore and 
traveling along the beach makes Fort Wadsworth. At 
this same time there is also an ebb coming from Arthur 
Kill (or Staten Island Sound) and Raritan River which, 


striking the main current, tends to throw it to the east- 
ward again in the lower bay. In calm weather the force 
of the main tide through the Narrows may reach as far as 
Swinburne Island and Orchard Shoal. Strong winds at 
all times tend to deflect the currents somewhat. 

The first effect of the flood through the Narrows is to 
strike the shore of Staten Island a little to the north of 
the point where the first effect of the ebb is felt. The 
second effect of the flood is reaching into the flats of the 
Upper Bay to the west of Robbins’ Reef. The third is to 
flow into the Kill von Kull, and the fourth and final effect 
to flow into the Hudson and East Rivers. After the first 
of the flood tide aleo travels up on the Brooklyn side. If 
is probable that in calm weather the maximum effect of 
the flood tide is felt on the northwest side of the Upper 
Bay. 

The tidal ebb is detected by discoloration of the water 
five or six miles from the outer face of the bar; sometimes 
even outside of Sandy Hook Lightship, but there seems to 
be little concentration of effect, at that distance from the 
Narrows. 

The published Government reports give the max!tmum 
ebb velocity of the current in the Narrows at 1.5 knots 
and the maximum flood 1.2 knots per hour. In the Hud- 
son River off 39th St. these figures are respectively 27 
and 2.0 knots, and in the East River off 23d St., 2.0 and 
1.8 knots. Bstimating a constant velocity of discharge 
during the various tidal periods of the day the average 
ebb velocity at the Narrows would reduce to 1.61 mile« 
per hour, the average flood velocity 1.48 miles per hour. 

It is probable that most of the sewage which reaches the 
radius of action of the active tidal ebb flow, will ulti- 
mately be carried out of the harbor to the ocean, though 
taking several days in the process, but it is not so evi- 
dent that all of the sewage or even that the major part 
of it, will reach euch radius of action, eo would remain 
in the harbor for gradual putrefaction and breaking up. 

If the diffusion and rapid oxidation should not be so 
great as is anticipated by the Passaic Commissioners, it 
is not difficult to imagine the creation of a condition o? 
affairs decidedly unpleasant to the senees, if not neces- 
sarily detrimental to health, particularly along the shores 
of Staten Island and in the path of many vessels. 

PRBSENT POLLUTION OF NEW YORK HARBOR. 

The Hudson River receives sewage from many of the 
larger cities and towns of New York State, which it dis- 
charges into the Harbor of New York and ultimately into 
the Atlantic Ocean, but being affected by tidal action as 
far north as Albany, and the combined fresh water and 
tidal volumes so greatly exceeding the total quantity of 
sewage, no general nuisance has as yet been created, nor 
does such seem likely to arise in the near future. Some 
of the streams tributary to the Hudson do present, how- 
ever, very serious conditions. The cities along the Hud- 
son, south of Albany, are daily pouring their millions of 
galions of filth into the river, but not creating as yet any 
not.cable nuisance, except near the outlets. To what 
extent this sewage undergoes organic change by ‘the time 
it reaches New York Harbor is a question difficult of deter- 
mination. If a complete change does not take place, so 
thorough a diffusion does not occur as to prevent any 
serious nuisance being apparent. The condition is not so 
certain, however, as to the outflow from the several hun- 
dred sewers entering New York Harbor at both sides of 
the Hudson River from the Yonkers line southward; in 
the various kills and bays, and in Long Island Sound 
within the radius of action of the harbor’s tidal flow. If 
should be said in fairness, that at the present day the 
waters of New York Harbor in general are not so polluted 
as to be offensive to the senses, though such is the case 
in some of the estuaries and smaller bays. 

Without elaborate study, no one can estimate with pre- 
cision, however, the exact degree of pollution permissible 
before the conditions will reach a serious stage. The 
following table givesestimates of the present normal daily 
sewage flow from existing sewers; that proposed from 
the Passaic Valley trunk sewer and that from anothei 
large system lately constructed, which will accommodate 
South Orange and other communities in that portion of 
New Jersey, as well as a considerable portion of the. City 
of Elizabeth: 


Estimated daily 
Estimated dry weather 


From locality present sewage 
population. flow, gallons. 

Communities on shores of New 

York Hartor ..... 4,470,000 447,000,000 
Part of Elizabeth and South 

Orange District ............. 80,000 8,000,000 
Part of Passaic Valley District.. 500,000 60,000,000 


On the map accompanying this report has been indicated 
the outlet points of all sewers of which information could 
be secured, the table in Appendix 2 showing their re- 
spective discharges.* Most of these accommodate storm 
flow as well as sanitary sewage. Ordinarily, of course, 
they only handle house and manufacturing wastes and 
some street washings; but immediately following rain 
storms, a great deal of additional filth from the streets 
reaches the harbor. The dilution at such times becomes 
€0 great, however, from the storm-fiow itself, that little 
additional cause of trouble need be attributed to this fea- 
ture of the case, though in quantity it would probably 


*Map and table not given here.—Ed, 


average some 350,000,000 gallons per day. The normal 
pollution may then fairly be considered to be tue outflow 
of house and manufacturing wastes, rejected by about four 
million inhabitants of New York and neighboring com 
munities. 

The saving feature of the present discharge is that it 
debouches at so many different points that very thorough 
dilution occurs.and any great localized nuisance ts avoid 
ed—a condition which could not be predicted if the whole 
flow should be gathered into five or six outlets, each hav 
ing the capacity of the proposed Passaic Valley trunk 
sewer, 

It must be borne in mind in considering all such mat 
ters as those made the subject of this report, that the best 
or even average conditions are not those which govern the 
case, but that the worst possible conditions which may 
arise are those which should determine conclusions; con- 
sequently it is not the immediate plan of the Passaic Val- 
ley District Sewerage Commission which needs to be 
thought of as possibly dangerous, but the ultimate plan 
contemplated and not only with regard to the New Jer- 
sey project or projects, but concerning all sewerage 
works having present or proposed future entrance into 
New York Harbor and its bays or branches. In questions 
of this character, years must necessarily intervene be- 
tween the initiation and the consummation of projects, 
so that future nuisance must be anticipated and relief 
measures considered many years before either the nuisance 
hag been created or the relief can be given. 


SANITARY AND BACTERIOLOGICAL CONDITION OF 
NEW YORK HARBOR AND ITS FISHERIES AND 
THE INDUSTRIES AFFECTED RY POLLUTION OF 

THE WATERS. 

From the studies of the Commission !t is evident that 
the present pollution of New York Bay, although not 
great, is distinctly measureable by chemical and bactert- 
ological analyses, and careful studies of the relative pro- 
portions of sea and fresh watere in the bay and rivers 
about New York show that the sewage of New York city 
is not promptly flushed out to sea, except perchance dur- 
ing time of heavy freshets from the Hudson. The water 
cf the incoming tide is not ordinarily much purer than the 
water of the outgoing tife, as noted in the Upper Bay, yet 
it is probable that most of the sewage now entering the 
harbor is disposed of in the harbor itself by the lower 
orders of animal and plant life found abundantly in the 
waters, the chief effect of the tide seeming to be the 
production of currents whereby the sewage becomes mixed 
and diffused. Without special and experimental studies 
it is impossible to estimate with clearness how large a pro- 
portion of sewage and other organic matter can be emptied 
into the harbor without killing these forms of life which 
now destroy it. Immediately following their destruction 
would unquestionably develop an Intolerable nuisance. It 
is estimated that every 24 hours there Is deposited from 
the sewers of New York and vicinity an equivalent of 1,947 
tons of dry sludge, about one-half of which may be aa- 
sumed to be organic matter. 

The oyster bede of New York Bay are almost exclusively 
found on the southeast side of Staten Island and in Graves- 
end Bay. Most of these shell fish beds are now free from 
dangerous pollution, though some of them are found to 
be nearer sewer outfalls than is wise or proper. 

Analyses of oysters and clams made under the direc- 
tion of the Commission show that shell fish grown or 
immersed for some hours in polluted water, become pol- 
luted themselves. This fact is of peculiar importance, for 
the custom is almost a universal one of taking oysters 
from their natural beds and depositing them for a few 
hours or days in the mouths of fresh-water streams ad- 
joining the coast; streams which are almost invariably 
seriously polluted, the object being to give the oysters a 
so-called “drink,” which results in bleaching and bloating 
them 

Fish caught in the harbor do not seem to have given 
evicence of impairment of thel: meat due to polluting 
matters, except at certain time* in the past from special 
causes, such as the outpouring of petroleum and other tn- 
dustrial wastes. 

It 19 probable that about 1,000,000 bushels of market 
oysters and clams are taken from the waters of New 
York Harbor annually at an approximate valuation of only 
about $900,000. The fishing of importance in the same 
water is practically confined to the catch of shad in the 
very short spring season, which amounted in 1901, the, 
heaviest year since 1888, to less than 8,500,000 Jbe., valued 
at about $110,000. From these figures the question of 
interference with fisheries cannot be considered a very 
serious one from the industrial point of view should the 
whole industry disappear. Should disease, however, be 
disseminated from the eating of polluted shell fish before 
such time as the industry shall disappear from New York 
Harbor, the consequence might be very serious. 

There have been taken during the past season about 
fifty samples of water from the harbor at points between 
the Battery and Coney Island on one side, and the Battery 
and Raritan Bay on the other. These were analyzed with 
results that colon bacillus, an invariable accompaniment 
of sewage, was generally indicated by the ‘presumptive 
test." These analyses were made in the Prospect Labo- 
ratory, Brooklyn, by one trained in water analysis. A 
few specimens were also sent for examination to the Ben- 
der Hygiene Laboratory at Albany. Some fifty-one spect- 
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mens of oystere and clams were also taken from their 
natural beds and examined for the colon bacillue. The 
results show that wherever the waters indicated pollution, 
the oysters were themselves found to share in the pollu- 
tion; while in general the samples taken from the locali- 
ties where the pollution of the water was not appreciable. 
were wholesome; the eamples taken from the “drinking 
grounds’’ showed greater evidence of pollution than those 
from the natural beds. 

Chemical examination of the waters made by this Com- 
mission and by others show distinct evidence of pollution 
both at ebb and flood tides, particularly in the Upper Bay, 
though the examinations do flot warrant the opinion that 
the water is everywhere and at all times badly contami- 
nated, but.that traces of pollution can be found after the 
sewage has been thoroughly commingled with the waters 
of the bay and has traveled miles from its point of origin. 
The Commission does not desire, however, to base too 
great importance on the analyses taken through any one 
year. Such analyses are rather indicative of lines of 
investigation than conclusive in themselves, unless the 
resulte of several consecutive years have been secured and 
confirmatory evidence accumulated. 

Concerning other industries likely to be affected by seri- 
ous pollution of the waters, it should be noted that excur- 
sion steamers carried in 1903 nearly 2,500,000 passengers 
to bathing beaches and day summer resorts, on or near 
New York Bay, where have been invested a number of 
million dollars which would be seriously jeopardized by 
increased pollution of the adjoining waters. The ferries 
carried during 1903 something over 200,000,000 pagssen- 
gers, of whom nearly 9,000,000 crossed the center of the 
Upper Bay. These passengers are entitled to have their 
trip kept free from an offensive condition of the harbor 
waters, which will unquestionably develop in time, if the 
present rate of increase in sewage flow continues and 
should be added to by the full proposed discharge from 
the Passaic Valley trunk sewer. 

The nearest precedent to the construction of such a 
sewer ag is proposed by the state of New Jersey, and the 
discharge of sewage at either one or several points near to- 
gether is from the system of the city of Boston and met- 
ropolitan districts adjoining, where a discharge at Deer 
Island in Boston Harbor of about 40,000,000 gallons of 
sewage per day causes the waters about the outlet to be 
discolored over an area of approximately % sq. mile. At 
Moon Ieland, 1n Boston Harbor, discharge of about 22,- 
000,000 gallons of sewage in less than one hour coming 
from tidal detention basins discolors about 1% sq. miles, 
fully two-thirds of this area being offensive to both sight 
and smell. It seems possible that the sewage from the 
proposed outfall of the Passaic Valley trunk sewer would 
discolor and render more or less offensive well towards 
5 sq. miles of the most beautiful and most traveled part 
of New York Bay, assuredly covering the water on calm 
days at least, with ‘‘sleek’’ or thin film of grease, which 
would probably extend to Liberty, Ellis and Governor's 
Islands and at times even as far as the Battery, Brooklyn 
and nearly the whole of the north and easterly shores of 
Staten Island. 

The section entitled “Legislative and Reported 
History of the New Jersey Project,” has already 
been summarized briefly. Under “Possible Ocean 
Disposal of all Sewage Wastes,” the commission 
points out that practically all the sewage of the 
whole metropolitan district is discharged into the 
nearest tide water without treatment. It states 
as its belief “that the limit of the possible pollu- 
tion of the harbor waters without creating a very 
offensive nuisance has nearly been reached,” and 
that of the alternative measures for preventing 
the early creation of a nuisance, numerous purifi- 
eation plants and “ocean disposal,’ the latter is a 
far more promising possible solution of the prob- 
lem. The report then continues as follows: 


NEEDS OF THE WHOLE DISTRICT, AND DESIRABIL- 
ITY OF JOINT STATE ACTION. 

The Commission, from the very inception of its investiga- 
tions, has been ‘confronted with the fact that the conetruc- 
tion of the proposed Passaic Valley sewer is only one ef 
many similar problems demanding legislative action for 
the protection of the waters of New York Bay against 
sewage contamination. 

The contention of the New Jersey Commission that be- 
cause the bay is now more or less directly receiving raw 
sewage from 4,000,000 people, therefore an increase from 
1,000,000 more should be permitted is untenable. 

The bay is now an immense cesspool, which, like smaller 
receptacles of sewage, has a natural limit of capacity, 
beyond which lies danger to the health and comfort of the 
contiguous metropolitan district. The residents of New 
Jersey, who thus expected to discharge their waste through 
the proposed sewer, are equally interested with the in- 
habitants of New York city in preserving the waters of the 
harbor from further contamination. 

The establishment of a metropolitan sewerage district 
has been suggested, to include all sections in both New 
York state and New Jersey which now or in future might 
sewer into the bay and its tributaries. Such a district, 
when authorized by joint state and federal legislation, 


should be under the direction and control of a permanent 
interstate commission, with plenary power to control the 
discharge of all sewers hereafter constructed, ag well as 
the evolving of a comprehensive plan for ultimately ren- 
dering the present chaotic and systemless method of sew- 
age disposal sanitary and suitable for all future require- 
ments. 


The necessity already exists for a central authority to 
not only direct, but also initiate such great public worke, 
upon which depend the beauty and healthfulness of the 
approximately 450 miles of shore within the metropolitan 
district. 

LEGAL STATUS OF NEW YORK’S JURISDIC- 
TION OVER THE HARBOR WATERS. 


From an opinion by Mr. John Cuneen, Attorney 
General of New York, the commission concludes 
that the State has all needed powers for the sani- 
tary control of the waters of the harbor. These 
powers originated in a treaty between New York 
and New Jersey, made in 1833, and approved by 
Congress, which gave New York jurisdiction of 


_ the waters of the Bay and of the Hudson River 


as far North as Spuyten Duyvil Creek. 

On the subject of a Metropolitan Sewerage Dis- 
trict comprising territory in both States, Mr. 
Cuneen wrote: 


The legislatures of the two states could undoubtedly es- 
tablish in each state, respectively, a certain district to 
adjoin a similar district in the other estate, and give-juris- 
diction thereover to the courts of one or the other of said 
two states as to all matters pertaining to the sewerage of 
said district; but it would seem desirable that such pos- 
sible concurrent acts of the legislatures of the states of 
New York and New Jersey should be first approved and 
ratified by an act of Congress. 


CONCLUSIONS AND RECOMMENDATIONS, 


These we quote in full, as follows: 


(1) It unhesitatingly protests against the consummation 
of the present plan of construction as outlined by the Pas- 
saic Valley District Sewerage Commission. 

(2) It recommends that the legislature authorize the 
Governor of the State of New York to appoint a Metro- 
politan District Sewerage Commission. This Commission 
should continue similar examinations to those conducted 
by the New York Bay Pollution Commission and should 
thoroughly investigate the questions from engineering and 
economic standpoints, and make preliminary surveys for, 
and estimates of cost of, a comprehensive system for 
ocean disposal of the sewage of the whole or the greater 
portion of the districts in both New York and New Jersey 
which are naturally tributary to New York Bay and ad- 
jacent waters. Such act of authorization should include a 
request that the state of New Jersey appoint a similar 
commission to work conjoint.y with that representing 
New York; the two commissions to cooperate in the inves- 
tigatigns and recommendations as to a comprehensive 


THE BRITISH NORTH BORNEO RAILWAY, 
By George Cecil.* 


Though it is but twenty-two years since : 
Charter was granted to the British North | 
Co., the commercial and civilizing res), 
tained during that period have been little . 
wonderful. Although the island of Lab, 
occupied by the English Government as ¢ 
as 1847, it was only when the enterprising 
can Consul in Brunei in 1865 procured f; 
Sultan of that place a cession of territory 1 
commercial value of the country began 
known. Seven years later Mr. W. C. Cow 
present Managing Director of the compan; 
way, started the Labuan Trading Co., an j 
tion from the inception of which one ma: 
the country’s commercial prosperity. It » 
observed that at one time British North | 
was in exceedingly bad repute, owing to th- 
ful way its inhabitants had of organizing 
hunting expeditions and similar improper m: 
of passing the time when business happened 
dull, or other pleasures to pall. Now, tha) 
the beneficent labors of the company’s office: 
the good missionaries, the Dyaks and othe 
origines devote their days to tilling the land »:, 
working on the railway and other public work: 

Roughly speaking, the island of Borneo }j--; 
the south of China, to the north of Australia o14 
to the east of Sumatra, being almost midway je 
tween 10° N. and 10° S. of the Equator. Pro- 
vided with excellent bays and waterways, an 
being right on the highway of vessels trading ie- 
tween Europe, China, Japan, India and Australia. 
it is admirably adapted to commercial purposes. 
It has a population of about 150,000, 20,000 of 
whom are Chinese. The population of Sandakan 
the Capital, is from 6,000 to 7,000. The minerals 
found in British North Borneo consist of coal, 
gold, iron, manganese and mineral oils. 

Before the question of constructing a railway 
was mooted, officials and others desirous of reach- 
ing the interior could only do so by means of 
native boats and launches—as far as the rivers 
were navigable—after which the journey was con- 
tinued on horseback. Later on a number of steam 


FIGS. 1 AND 2. VIEWS ON THE LINE OF THE BRITISH NORTH BORNEO RY. 


scheme of ocean disposal for the district and to outline 
a course of procedure for later authoritative action by the 
two states, respectively, and the Congress of the United 
States. This Commission ought to be provided with ade- 
quate funds for examinations, surveys, analyses, plans, 
etc.—form for such bill presented herewith as Appendix 8. 


In the event of the State of New Jersey pressing the con- 
struction of the proposed Passaic Valley sewer as planned, 
if such be authorized by constitutional legislation, the 
commission would recommend: 

(3) That the Attorney-General of the state of New York 
be authorized and directed to bring an action in the Su- 
preme Court of the United States against the state of New 
Jersey and the Passaic Valley District Sewerage Commis- 
sion, upon his attention being called to any act of said 
State of New Jersey, or said Sewerage Commission, 
towards carrying into effect the construction of said pro- 
posed sewerage system. 


launches were obtained, by means of which (16 
rate of progress was improved, and less time Wis 
wasted in transacting Government and comme'- 
cial business. In 1895 a memorandum with refe'- 
ence to railway construction was drawn up a’ | 
submitted to the authorities, it being pointed o'' 
that the land through which the proposed railw:) 
would pass was thickly populated and und: 
cultivation. It was first proposed that the lengih 
of the line should be 50 miles, and that it shou 
eventually be continued across the country. A - 
though the latter hope has not been realized, | > 


*027 Langham St., London, England. 


q 4 
a 4 
| 
| 
| 
4 
4 


May 4, 1905 


ENGINEERING NEWS. 


467, 


chan 106 miles of line (including branches) 

been constructed, and further extensions are 
ind. 
‘here were serious physical difficulties to con- 
| with for about thirty miles, entailing 
4 work and great endurance on the part of the 
pany’s engineering department. The cost of 
truction has averaged about $53,000 per mile. 


A COMPACT BELT-DRIVEN PUMP. 

It is well known to engineers that the ordinary 
direct-acting steam pump is quite an inefficient 
means of transforming power. It has the peculiar- 
ity, however, that it is small and cheap, very com- 
pact, and self-contained. These advantages are 


in many situations so important that they prac- 


tically dictate the use of this form of pump. In 


FIG. 3. A WORK TRAIN CROSSING A TEMPORARY BRIDGE. 


Even in its incomplete state, the railway is pro- 
vided with as much traffic as it can cope with, no 
less than 2,000 Chinese having lately migrated 
from China for the purpose of settling on the line. 
Enormous quantities of timber and sago are ready 
to be transported by means of the railway, and 
the tobacco growers in the interior will avail 
themselves of this means of communication with 
coast ports when the line is completed. 


The line is of meter gage, and is provided with 
twenty stations, which are built of wood, and 
roofed with corrugated iron, or thatched. They 
consist of a ticket office, station master’s office, a 
storeroom and a small waiting-room, the building 
being raised on piles with a view to protecting the 
flooring from the natural moisture of the ground. 
The timber is procured from the adjacent forests, 
and the building operations are undertaken by 
Chinese carpenters, directed by the company’s 
engineers. The rolling stock consists of 10 pas- 
senger cars, 100 freight wagons and six locomo- 
tives. The officials are mostly natives, who work 
under European supervision, and the engine 
drivers, stokers and guards are of the same 
nationality. It is worthy of note that many of 
the passenger and freight cars are made at the 
company’s workshops. 


A very excellent rule of the British North 
Borneo Company’s Railway, and one which 
Colonial railway companies would do well to fol- 
low, is that applying to the accepting of goods 
and the issuing of passenger tickets only on con- 
dition that there is room in the train, overcrowd- 
ing thus being obviated. Government officers, 
officials ar.d troops, however, have the preference 
over the public, a circumstance which is held to be 
advantageous to the welfare of the colony. In 
the event of passengers having purchased tickets 
before it has been ascertained that the train is 
full, those who have obtained tickets for the long- 
est distance are accommodated first; those who are 
only going short journeys are required to wait 
their turn. It should also be noted that prefer- 
ence is given according to the order in which the 
tickets have been issued, and that like order is 
observed with regard to goods. 


Passenger fares are 6 cts. per mile for first-class 


passengers, and 2 cts. per mile for third-class 
passengers, 


particular, those cases where economy of opera- 
tion is of little or no moment (as where only inter- 
mittent operation is required) present conditions 
favorable to the direct-acting steam pump. Quite 
unfavorable conditions, on the other hand, are 
those where space is not restricted, where opera- 
tion is continuous and regular, where fairly large 
amounts of power are consumed, and where for 


the water-works pumping stations of small cities 
and towns. 

A partial explanation for this anomalous con- 
dition lies in the difficulty of designing small ca- 
pacity pumps in a satisfactory way. The space 
required for valves, valve-chambers and passages 
is relatively larger as the size of pump decreases, 
and in very small pumps it is so large that there 
is much difficulty in providing for it around the 
pump-cylinder. In consequence small pumps, es- 
pecially when made duplex or multiple so as to 
give more uniform delivery, often present a group- 
ing of cylinders, valves and pipes in which the in- 
dividual parts are very difficult of access for in- 
spection and repair, and in which the component 
units are so intimately connected that the failure 
of one part*will put the entire pump out of service. 
These observations apply particularly to the verti- 
cal cylinder type, the form genera!ly preferred. 
The reliability of the pumping plant is of course 
materially reduced by any condition that hampers 
inspection or repair. Further, these pumps are 
usually geared from a pinion on the driving pulley 
shaft, and are correspondingly noisy and have 
lowered efficiency. Water-works superintendents 
are therefore attracted to the more wasteful but 
simpler and more accessible direct-acting steam 
pump. 

A pump for moderate capacities which combines 
steam-economy with simplicity of structure and 
accessibility of parts was designed less than two 
years ago by Mr. H. F. Dunham, M. Am. Soc. C. 
E., of New York City. Quite a number of pumps 
of this design has been built, in capacities from 
50,000 to 3,000,000 gallons per day, and in serv- 
ice they have given complete satisfaction. The 
novelty of the design lies wholly in the arrange, 
ment of parts, no new motion or detail being em- 
bodied in it. Partly for this very reason, how- 
ever, it should engage attention. The design ap- 
pears to give stability and strength of structure, 
good utilization of metal, simplicity of shop work, 
direct and ample water passages, in addition to 
complete accessibility of all valve-decks, bearings 
and stuffing-boxes. Operative economy is _ se- 
cured by driving directly, without gearing, from 
a crank-shaft, using preferably two pumps with 
quartered cranks; the crank-shaft may be driven 
by belt or rope drive from a Corliss engine, an 
electric motor, or the like, thus giving the pump 


FIG. 4. GATEWAY TO 


’ these reasons steam-economy is important. Wa- 


ter-works pumping plants present these condi- 
tions, and it would therefore be expected that the 
direct-acting steam pump should be little used 
in water-works service. Actually, however, this 
form of pump is to be found very commonly in 


THE RAILWAY SHOPS. 


the benefit of minimum steam consumption per 
unit of power consumed. The double arrange- 
ment secures several incidental advantages: 
only two shaft-bearings are needed, the cranks 
are outside or semi-cranks and are therefore ac- 
cessible, the pump in normal working has an 
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equalized delivery, and in emergencies either half 
pump may be completely cut out without affecting 
the operation of the other. 

The structure of the pump is fully explained by 
Fig. 1, showing a front elevation and a longitudi- 
nal section through one side of the pump. Con- 
sidering one-half, or one unit, of the pump, the 
vaive-chambers for the two ends of the cylinder 
are separate, each consisting of a longitudinal 


rangement. In other pumps of this type, how- 
ever, the interior of each cross member is cut by a 
partition at the middle as in Fig. 1, and a flanged 
opening is provided on either side of the partition. 
With this arrangement the suction and discharge 
pipes usually each branch into U-form before 
their connection to the pump, and separate valves 
in the two legs of either U-pipe permit one side of 
the pump to be shut down without disturbing the 


Sectional Side Elevation. 


End Elevation. 


FIG. 1. ELEVATION AND LONGITUDINAL SECTION THROUGH ONE SIDE OF BETHLEHEM 
PUMP. 


hollow beam in which is located an inlet valve- 
deck and valves at one end, and an outlet valve- 
deck and valves at the other. The cylinder 
stands vertically between the two valve-cham- 
bers, and communicates with the central spaces 
of both. Hollow extensions downward, at the 
ends of the upper valve-chamber, form a con- 
nection between the two inlet-chambers and the 
two discharge-chambers respectively. The four 
valve-decks are horizontal, shaped so as to form 
partitions across the valve-chamber. Immedi- 
ately over each deck the top surface of the valve- 
chamber is fitted with a removable cover, through 
which the valves and seats can be reached. 

A double-acting piston works in the cylinder. 
Its rod passes up through a stuffing-box in the top 
of the upper valve-chamber, and carries a guided 
cross-head to which a cunnecting-rod is pinned, 
in ordinary construction. 

The crank-shaft bearing on each side is sup- 
ported on an A-frame rising from the upper valve- 
chamber, this frame having a sufficient inward 
batter to clear the crank-disk. Cross-bracing be- 
tween the two sides is provided either by hollow 
cross-connectors interposed between the upper 
valve-charater and the foot of the A-frame at 
front and rear, as in the earlier pumps of this 
type, or by making the upper valve-ghambers of 
the two sides in a single casting extending around 
all four sides of the rectangle of the base. The 
latter construction, of later design, is shown in 
Fig. 1, while the former is illustrated by Fig. 2. 
In either case the cross-connectors are further 
utilized as mains for suction and discharge; their 
hollow interiors are connected directly with the 
respective end compartments of the upper valve- 
chamber on each side, and, by virtue of the pas- 
sages between upper and lower valve-chambers at 
each end, have connection with the entire suction 
and discharge spaces. 

In the pump shown by Fig. 2, the two units are 
permanently connected at both ends by this ar- 


operation of the other. If, instead of combining 

the two discharge branches into a single pipe, the 

branches be kept separate, different pressures may 

be obtained from the two sides of the pump: 
without decrease in efficiency. The latter feature 

may find frequent application in water-works pip- 

ing systems which have an auxiliary storage tank 

or standpipe. 

The pump above described has been patented, 
and is built by the Bethlehem Foundry & Machine 
Co., of South Bethlehem, Pa., in quite a range of 
sizes. It has been installed at Masaiilon, Ohio, 
Warren, Ohio, and Wabash, Ind., among other 
places, in all of which cases it is in municipal 


Side Elevation. 


1905. The new system, comprising about forty 
track, is the successor of a horse car line abo): 
miles long and a steam line running to the suburb» 

two old lines were purchased by a syndicate sever.) 
ago, and their conversion into a modern electri. 
railway taken in hand; the firm of J. G. White 

of New York, was in charge of the construction. 7, 
system has 70-lb. rail in the city (in place of :» 

rail of the horée line) and 94-lb. rail in the sub 

rail was painted with asphaltum paint, on accoy 
severe climatic conditions. Because of the oceurrep 

white ant, ties and sleepers are of teak in the |a: 

of the new line, and for the remainder of Califo; 

wood or of Australian or Philippine soft-wood 

with preservative. The track is laid in concrete :: 

out. Power is supplied by a generating station lo 

an istand in the Pasig River. The station has a «> 
éufficient to operate 100 cars, and in addition to 

500 arc lamps and 30,000 incandescent lamps. Th 

ing stock at present comprises 100 cars of specia! . 
For city service- the cars are open cross-bench 
truck cars, ag the streets are too narrow to allow t). ». 
of double truck cars. In the suburbs double tru: . 
and combination cars are in use. The cars have 

ble screen partitions to separate first-class and . 
class passengers. The Canadian system of fare-co!|; >: 
by means of fare boxes, has been adopted. The wor) 
construction was much hampered by the lack of - 
and shop facilities in Manila, and the work was repea: 
delayed on this account. When construction was box) 
there was not even a machine shop in the city in «), 
repairs could be made. 
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REINFORCED CONCRETE FLOORS are a feature of 
the new North American Cold Storage Building, nea: 
Kinzie St., Chicago, at the junction of the main and 
north branches of the Chicago River. The building i- 
16 stories high, of steel construction, with masonry wai!. 
and reinforced concrete floors and roof. The floor framing 
consists of 18-in. and 20-in, I-beams in one direction bx 
tween columns 15 ft. apart in both directions, each line 
of columns being connected by 8-in. I-beams. The rein- 
forced concrete floors of 15-ft. span are 8 ins. thick, in 
cluding a finished wearing surface, and are reinforced 
with %-in. corrugated bars of steel of high elastic limit. 
Alternate bars are bent up between the center and ends 
of the span, and are carried near to the upper surface of 
the floor at points over the I-beam girders, thence ex- 
tending 2 ft. into the adjoining panels. The concrete 
was composed of 1 part Portland cement, 2% parts tor- 
pedo sand, and 4% parts crushed limestone. The bottom 
flanges of the I-beams were surrounded with wire netting, 
and the beams were embedded solidly in concrete wiih 
out reinforcing. The entire concrete work from the 
second floor to the roof inclusive, including the protection 
of the columns and girders and the building of the struc- 
tural floors with finished surface, was completed in th« 
short space of four weeks. The first floor was put in 
later on account of the installation of machinery. The 
contract called for a carrying capacity of 300 lbs. per 
sq. ft. uniform live load, with a factor of safety of 4, 
stipulating that the floor should be subjected to an actual 
test of 1,200 Ibs. per sq. ft. on any two panels. Afier 
the completion of the work, two panels were selected 
by the owner, and 135 tons of pig iron were placed on a 
space 15 x 15 ft. .The two floor girders at the ends of 
this span were shored from beneath. With a total test 
load of 135 tons or 1,200 Ibs. per sq. ft., there was a total! 


Front Elevation. 


FIG. 2. PART ELEVATIONS OF 1,000,000-GALLON BETHLEHEM PUMP. 


water-supply pumping service. A 1,000,000-gallon 
pump has been contracted for and will shortly 
be installed by the Crystal Water Co. in a new 
station at Grant City, Staten Island, New York 
City, also in water-works service. 


THE ELECTRIC STREET RAILWAY SYSTEM OF 
Manila, P. I., was opened to traffic on Monday, Apr. 10, 


deflection in the center of the span of % in., half of this 
being in the floor girder and half in the floor prope: 
There were no signs of checking or hair cracks. Tle 
load was kept upon the floor for about four hours, an’ & 
load equivalent to 1,000 Ibs. per sq. ft. remained {or 
several days. The architect was Mr. Frank B. Abbv‘t, 
of Chicago, and the reinforeed concrete work was de- 
signed and constructed by Mr. Alexander Q, Warren, of 
Hoeffer & Co., Chicago. 


= 
/ \\ 
j \ 
j j 
S 
| 
News | ; 
- 64" L 64" 42 a 
| 3 
a 


M ay 4; 1905 


ENGINEERING NEWS. 


409 


ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering. ' 
Entered at the New York Post- Office as Second-Class Matter. 
at St. Poul Building, 290 Broathoay, ew York, by 
ENGINEERING NEWS PUBLISHING (CO. 


220 BroapwaY, New YorE. 
1686 Monapwock BLock. 
oO 


ATLANTA OFFICE, AUSTELL BUILDING, 
FOREIGN 
vpoLF Mosse, BEKLIN and HAMBURG, GERMANY. 
— C1E, 31 Rue de Faubourg Montmartre, Paris. 


~_UBSC N RATES : United States, Canada and Mex- 
OSCE $5.00; 6 months, $2.50; 10 weeks, $1.00. 
‘all othercoantries in the Postal Union: Regular Béition, 
ne Year, $9.00; Thin Fee —— One Year, $5. 
shillings). SINGLE , 150. 
change of mailing address, state BOTH old 
d new address; notice of change should reach us by 
TY esday to be effective for the issue of the current week. 
I Be number on the address label of each paper indicates 
hen subscription expires, the last figure indicating the 
z ar and the one or two preceding figures the week of that 
vear: for instance, the number 825 means that ng 7-4 
tion is paid to the 32d week (that is the issue of Aug. 10) o' 
the year 1905; the change of sees —- is the only 
. one is sent by specia 
eT ERTISING RATES will be furnished upon applica- 
ton. “ Want” and “ For Sale’’ notices (especial rates) see 
26-27. ‘The pages for new “Want” Proposal” and 
i For Sale” advertisements are held open until Wednesday 


CLASSIFIED ADVERTISEMENTS for Engineering News 
be left at the office of the Allen yr it A 


86th St., or atany office in New York City of the American 
Telegraph Co. of * News"’ may be 
chased at Advertising Agency. The tisements may 
ed 80 as to have answers to any offices of the above- 
mentioned companies, Out town orders for advertisements or 
copies of the paper must be mailed to the office, 220 Broadway, 
New York. 


WHEN WE NOTIFY that your subscription wil 
i special blank encloued for that 
which are received by us on, or ‘ore, bs 
gin with the current issue. are 


of address can be made. 


= 


The International Railway Congress which as- 
sembles in Washington this week for a ten-day 
series of sessions was organized twenty years ago, 
at Brussels, Belgium, and was in fact the out- 
growth of an international congress held there 
in celebration of the fiftieth anniversary of the 
establishment of railways in Belgium, and in con- 
junction with the Antwerp industrial exhibition 
of that year. Meetings have since taken place 
at Milan in 1887, at Paris in 1889, at St. Peters- 
burg in 1892, at London in 1895, and again at 
Paris in 1900. It will be noted that the congress 
now assembles only once in five years, and that 
its present meeting is the first ever held outside of 
Europe. 

A notable feature in connection with the Con- 
gres is that it is an official body, made up of 
delegates duly authorized by Governments and 
railway corporations in all parts of the world. 

While its conclusions are in no sense binding 
upon the constituent members, as are the acts of 
our own American Railway Association and Mas- 
ter Car Builders’ Association, yet the representa- 
tive character of its membership is such that the 
technical work of the Congress has had a wide 
influence abroad. 

In the United States, however, this has not 
been true. Until the meeting in London ten years 
ago the International Railway Congress had been 
little noticed by American railway companies. As 
the preponderating influence in the Congress was 
held by the European railways it was feit that 
American railway managers were not practically 
interested in the Congress and its work. There 
was a considerable representation of American 
railways at London in 1895, and again at Paris in 
1900; but the meeting in the United States marks, 
we trust, the beginning of a serious attempt by 
American railways to place themselves in touch 
with the experience and practice of railways in 
other parts of the world. To illustrate this by 
figures we may note that in 1900, 22 American 
railway companies were members of the Inter- 
national Railway Congress. They appointed 48 
delegates to represent them, and of these 21 were 
actually present at Paris. In contrast with this 
the official statement, dated April 3, 1905, shows 
that 82 railway companies’ of North America are 
now members of the Congress; and are entitled 
to a total of 438 delegates in it. These, in addition 
to the 16 U. S. Government delegates and the 8 


representing the American Railway Association, 
make a total of 462 delegates from North America, 
not including the Government delegates from 
Canada and Mexico. The remainder of the Con- 
gress is made up of 62 delegates from foreign 
governments and 605 delegates representing for- 
eign railway companies. It will be seen, there- 
fore, that for the first time American railway 
companies are represented in the Congress in a 
fairly adequate manner. 

It is quite possible, of course, that after the 
present year’s Congress is over, the interest of 
American railway men may dwindle and the 
membership may fall off; but it is to be hoped 
that even though there may be some withdrawals, 
they may be made up by further additions to the 
membership. It has been urged that American 
railway companies ought to join the Congress in 
a missionary spirit, to teach our foreign friends 
the advantages of American method in railway 
work. With full appreciation of this point of 
view, we would emphasize the advantages to 
American railway companies of wider knowledge 
concerning foreign practice in railway working. 
To take only one example, we may mention the 
work of foreign railways in the development of 
motor-cars for light passenger traffic. In com- 
parison, American railways have done nothing in 
this field; yet there are thousands of miles of 
American railway lines on which passenger traffic 
is now being carried on at an actual loss; and the 
motor-car offers a most promising method of con- 
verting this loss into a profit. So in the matters 
of block-signalling, the train staff system, econ- 
omical fuel consumption on locomotives, and other 
subjects which might be menticned, Americans 
can study European practice to advantage; and 
they may be led to do so through membership in 
the International Railway Congress. 
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The high-handed methods of the corporations 
which control the gas and electric supply of New 
York City have resulted in a legislative inquiry, 
and in a report to the legislature proposing sweep- 
ing reductions in the prices of both gas and elec- 
tric light. The committee believes, as stated in 
another column of this issue, that there would 
be a reasonable profit on capital actually invested 
if the price of gas were reduced to 75 cts. per 
1,000 cu. ft. and the price of electric current to 
10 cts. per KW. hour, neither figures to apply in 
the sparsely settled portions of the Bronx or in 
Queens or Richmond boroughs. On the face of 
the evidence presented to the committee by the 
companies themselves, these prices appear to be 
reasonable, ussuming that the companies are not 
entitled to full dividends on a grossly excessive 
capitalization. 

The minor recommendations as to pressure, 
standard of purity and illuminating power and 
public inspection will doubtless meet with general 
approval. The proposition to allow New York 
to utilize for power purposes any available head 
on its water supply system is so obviously just 
that one can only wonder at the necessity for such 
legislation. 

The most beneficent and unquestionably wise ot 
the specific recommendations of the committee is 
the eighth and last, advising a central adminis- 
trative body to control the gas and electric light 
and power corporations of the whole State. Had 
a competent body of this sort been created years 
ago, reckless expenditures for numerous compet- 
ing works, which from the nature of things never 
could compete, would never have been permitted 
and over-capitalization of such works as were 
built would have been at least partially kept 
down. The prices and character of the gas and 
electric service, under a properly manned com- 
mission, would also have been regulated. 

Every municipality in the State of New York 
needs just such a commission as the legislative 
committee proposes and can have it none too soon. 
The companies themsélves, if they expect to do 
business on the square, need State supervision. 
The irivesting, as compared with the speculating, 
public is pérhaps in the greater need of public 
regulation of light and power companies. For 
twenty years Massachusetts has had a Gas and 
Electric Light Commission, much to the benefit 
of all concerned. To our minds it is more im- 


portant, if a choice be necessary, that the New 
York legislature create a commission with ample 
control of all the light and power companies of 
the State than that it reduce the gas and electric 
light rates in New York City. 

As has been said, there are other cities than 
New York which need a readjustment of gas an@d 
electric rates and regulation; New York itselt 
needs such readjustment oftener than it is pos- 
sible to get it at the hands of the legislature. It 
is not only physically impossible for the legisla- 
ture to investigate lighting abuses in all the cities 
and towns of the State, but it is also outside the 
proper function of the legislature to do such work. 
Legislatures are created to legislate, not to ad- 
minister, and it is only when its creatures, 
whether public or private corporations, grossly 
abuse their privileges, and then but rarely, that 
a legislature can properly or possibly turn itself 
into an administrative or judicial body. 


The Alumni Association of the Massachusetts 
Institute of Technology has issued a pamphlet, in 
which arguments are presented on both sides of 
the question as to the proposed alliance of the 
Institute of Technology with Harvard University. 
A study of the pros and cons will, we think, con- 
vince anyone who is not a graduate of the In- 
stitute or a member of its faculty that the ad- 
vantages to be derived from a union with Harvard 
far outweigh the disadvantages. Indeed, the 
strongest objection to the union, and the one that 
continually crops up in the argument against the 
alliance, is embodied in the claim that “the even- 
tual absorption of Technology by Harvard seems 
to be foreshadowed.” Many other reasons are 


given as arguments against the alliance, such as 
these: 


The Faculty of Technology, a body of men who, both 
from experience and training, are as competent as any 
in this country or abroad to give an opinion concerning 
the educational advantages and disadvantages of the pro- 
posed agreement, are known to be opposed to it. . . . 

The proposed site is marsh land which must be filled, 
graded, etc., and adjoins the Stadium and athletie fiel@ 
of Harvard University. Unless both applied and 
pure science are taught in the combined school, it will 
retrograde into an inferior technical school or become a 
graduate department of Harvard University. . . - 

It radically changes a policy that has proved extraord- 
inarily successful for forty years. ‘ 

The mingling of the two student bodies would seriously 
alter, if it did not destroy, the technology spirit of ear- 
nestness, seriousness of purpose, and devotion to work 
which is distinctively and universally recognized. . . . 

Eminent representatives of technological schools and 
universities here and abroad are of the opinion that 
schools of technology are hindered in their development 
by attaching them to universities. 

All these arguments are well answered by the 
committee of three who have prepared the argu- 
ment in favor of the proposed alliance. As to the 
dread that the Institute of Technology will be- 
come the tail of the dog—and that is apparently 
the overpowering fear of those opposed to the 
union—our own opinion is that Harvard itself has 
the greater cause to worry, if there is to be any 
worry from a fear of becoming overshadowed. 
With the exception of two universities, Harvard 
and Yale, the growth of the departments of ap- 
lied science in American universities has been 
greater than the growth of the academic depart- 
ments. At Columbia University, for example, 
the schools of engineering, and the professiona? 
departments generally, have long ceased to be 
regarded as mere appendages to “the college 
proper.” It is, in fact, “the college proper” that 
might now more appropriately be termed an ap- 
pendage to the professional schools. Such like- 
wise has been the history of Cornell and of many 
State universities. Such will be the history in 
Massachusetts if its two great institutions of 
learning come together where the forces in one can 
react upon the forces in the other. Great numbers 
of the young men who will go to Harvard to take 
the classics will be attracted, either before or 
after graduation, into the courses in applied 
science offered by the combined faculties of the 
two institutions. The gain from an alliance, as 


we see it, is almost all on the side of the In- 
stitute of Technology, yet, strangely enough, the 
greatest resistance to the proposed union appeara. 
to have come from graduates of the Institute. 


| 
ite 
2 | 
| 
may 
: 
with back numbers. One week’s notice is necessary before @ change | 
ex | 
| 
4 | | 
tua | 
fte 
f 
cted 
a | | 
| 
| 
| 
4 
| 
re 
tt | 
D 


470 


ENGINEERING NEWS. 


Vol. LITT. No 


THE POLLUTION OF NEW YORK BAY. 


The report of the New York Bay Pollution 
Commission, the substance of which we give in 
another column, presents some radical conclu- 
sions on the subject which gave rise to the com- 
mission and on the larger subject which that body 
took in hand, and it also seems ill-timed in the 
date of its appearance. The immediate cause of 
the creation of the commission was the proposed 
discharge of sewage into New York Bay through 
a large trunk outfall sewer designed to serve the 
lower Passaic Valley, including Paterson, Passaic. 
Newark and other communities. The commission 
condemns the proposed outlet, declares that the 
waters adjacent to Greater New York, Jersey 
City, Hoboken and Bayonne are either already or 
will soon be polluted to the limit of toleration, ad- 
vises the formation of a New York and New Jer- 
sey Metropolitan Sewerage District, suggests 
“ocean disposal’ for the district, and submits a 
legislative bill for the creation of a New York 
Metropolitan Sewerage Commission with power to 
cooperate with a similar commission in the in- 
vestigation of the sewage pollution problem. : 

The report seems ill-timed because it appears 
after the adjournment of the New Jersey legisla- 
ture and during the closing days of the session 
of the New York legislature, so that no action in 
accordance with its recommendations is possible 
for a year to come. Moreover, the New Jersey 
Court of Errors and Appeals has recently de- 
elared unconstitutional the act authorizing the 
construction of the Passaic Valley sewer, so the 
much-needed relief in the Passaic Valley seems 
little if any nearer than at any time during the 
ten years since active steps to abate the nuisance 
were first taken. Before considering the report 
we take pleasure in saying that we hope the pres- 
ent New York Commission may oe continued, and 
that it may be given money to pursue its studies, 
as we understand has been suggested by Governor 
Higgins as the only practical action by the legis- 
lature of 1905. 

Unless the appendixes to the report of the New 
York Commission, which appendixes are not yet 
available, contain stronger evidence of serious 
pollution, present and prospective, than is given 
in the report proper, we see little reason why 
New York should concern itself, at least for years 
to come, with “ocean disposal’ for the whole 
metropolitan district and less reason for con- 
demning the proposed Passaic Valley outfall. The 
only evidence in the main report that the sewage 
of the metropolitan district is or may become a 
menace to health concerns the oyster and clam 
industry, which it would be cheaper to buy up and 
abandon than to protect or perhaps only partly 
protect, by any practicable plan of “ocean dis- 
posal,” 

Besides the oyster and clam industry the main 
argument advanced in the report in favor of a 

costly system of ‘ocean disposal’ is the protection 
of the waters of the bay and river from becoming 
offensive to the sight. It-may be assumed that 
some of the general language of the report is in- 
tended to cover offense to the nostrils as well as 
to the eyes. As to the Passaic sewer outlet at 
Robbins’ Reef, the specific argument of the report 
is that the grease in the sewage may give rise to 
a large area of “sleek,’’ or film of grease on the 
surface of the bay, and also that the sewage being 
discharged 40 ft. or so below the surface, in salt 
water having a greater specific gravity than the 
fresh water of the Hudson, may be pushed up the 
bay and even the North River, depositing “in the 
potholes or basins of the bay and the river” and 
eventually giving rise to a nuisance at the sur- 
face. If this under-action took place what chances 
would there be for the formation of “sleek” at 
the surface? Would not the under-action really 
mean a wider diffusion of the sewage, both later- 
ally and vertically, than would occur without it. 
with strong chances that not enough sewage 
would get far up the bay and river to do any 
harm? 

We see little likelihood for the formation of a 
New York and New Jersey Sewerage District, and 
little, if any, need of such action. The legal talent 
of New Jersey has failed, thus far, to find any 
constitutional way of forming a sewerage district 
for the Passaic Valley except by the voluntary ac- 


tion of the several municipalities involved. Pat- 
erson will doubtless continue to fight tooth and 
nail any sewage disposal scheme for the Passaic 
Valley which may be advanced. Jersey City and 
the remainder of Hudson. County, so far as we 
know, are quite indifferent to such pollution of the 
North River and New York Bay as now exists, 
and have made no protest against the Passaic 
Valley sewer since the outlet was changed from 
Newark Bay to New York Bay. Greater New 
York, thus far, has shown little concern about 
its own or its neighbor’s sewage, outside of por- 
tions of the Bronx, Brooklyn and Queens. Studies 
for a Bronx trunk sewer, serving also adjacent 
territory, have already been made. Works for 
the partial purification of the sewage of sections 
of Brooklyn and Queens have been in operation 
for from ten or a dozen to two or three years. 

We believe that for many years to come the 
metropolitan districts of New York and New 
Jersey will have many far more pressing sanitary 
and economic problems than those which lead the 
New York Bay Pollution Commission to advocate 
a huge scheme of ocean disposal of the sewage of 
the joint district. It is, however, eminently proper 
to look well into the future and very desirable to 
be satisfied that the immediate present need give 
no serious concern. Cooperation between the two 
states is far preferable to litigation, and if prompt 
action were possible we should be glad to see a 
joint commission of men thoroughly conversant 
with sewage disposal created and given money 
sufficient to make a study, the conclusions of 
which would be convincing to unprejudiced per- 
sons competent to form an opinion on the sub- 
ject. Such a study should probably be confined to 
the interstate phases of the. subject. 

It should be borne in mind that New Jersey has 
had a succession of commissions on the Passaic 
problem, but the members of most of them have 
been uninformed on sewage disposal and have had 
little money to secure technical aid. ‘f'wo com- 
missions, however, one of the first and the pres- 
ent one, had able technical advisers, although but 
little money was available or at least utilized for 
their services. The conclusions of the engineers 
employed by those commissions were practically 
identical, except that the point of outfall was 
changed from Newark to New York Bay by the 
engineers of the last commission, largely on ac- 
count of local popular prejudice. The present New 
York Commission presents but little evidence, at 
least in its main report, to controvert the con- 
clusions of the engineers of the New Jersey Com- 
mission in favor of an outfall at Robbins’ Reef, 
New York Bay. They do not seem to take into 
account the possibility of a partial purification 
of the Passaic Valley sewage, if in the future and 
with increased population it should become a 
nuisance. The possibility of this has been held 
constantly in mind by the promoters of the Pas- 
saic Valley sewer, but it is unlikely that it would 
be necessary for many years to come. Mean- 
while the capital charges on the extra cost of an 
“ocean disposal” scheme, whatever “ocean dis- 
posal” really means, would more than pay the 
cost of the purification works when they become 
necessary, or could then be applied to “‘ocean dis- 
posal” if that promised to be more economical. 

So far as Greater New York itself is concerned, 
it seems probable that minor remedial measures 
will suffice for most of the relatively local nuis- 
ances which are likely to occur for some years to 
come. Where these are not sufficient more ex- 
tensive measures may be necessary, and it would 
be well if they could be planned with a view to 
fitting into some comprehensive plan for the 
future. Everyone who has followed the subject 
knows that most of the sewers of Greater New 
York, but more particularly in the borough of 
Manhattan, have been built without regard for 
the future of the city as a whole, and that the 
time is coming when extensive reconstruction is 
necessary. The New York Commission itself states 
that the multiple outlets have been the salvation 
of the river and bay. To our mind this general 
plan, even though resulting thus far from lack of 
plan, should be carefully studied and its. possi- 
bilities of expansion by uniting and extending 
some of tne outlets be considered before giving 
any serious consideration to “ocean disposal,” 


LETTERS TO THE EDITO: 
Work of the Ohio State Geological Sur. , 


Sir: In your fasue of Apr. 13, your comm-: 
close of the published letter from the State «. 
Ohio, leads me to suppose you do not fully | 
what our State has been doing in the way of :, 
work. Would say that at the same time the ap; 
was made for the State Geological Survey Apr 
a very much larger appropriation was made ; 
graphic survey of the State in cooperation with 
Geological Survey. This latter work has progr 
ularly each succeeding year as explained briefly 
of the Preliminary Report of the Ohio Cooper, 
pographic Survey, and it is expected to complete 
State within five years from the present date. 


Very truly yours, Cc. E. Sh 
Columbus, O., Apr. 26, 1905. 
(We know what has been done in the ms of 


topographic surveys in Ohio, and we hay. 
commended the work. A great deal yet ren 
be done before the whole area of Ohio is 
with contours.—Ed.) 


Further Discussion of a Court Decision Relatiny 
Subdivision of Sections of Land. 


Sir: Referring to the discussion of a court d 
lating to the subdivision of sections of land, pub 
Engineering News of Apr. 20, 1905, in which Mr. F 
man, of Climax, Mich., after stating the decision the 
Supreme Court of Wisconsin in the case of Underw oq 
et al vs. Smith et al., and giving examples of it a 
tical workings in such sections as border the nor und 
west lines of a township, concludes, ‘‘the Wiscon+ 
cision is bad law and should not be followed.’’ The 
wishes to suggest that when the surveyor comes to a); 
the wisely constructed law his fine mathematics give \ 
and ‘‘a mesne course between the north and south lincs of 
the section,” as ordered by the court, will correspond 
actly with Mr. Hodgman’s line, which he says shou!i be 
made parallel with the south line of the section, because 
the surveyor would place the east quarter post of the 
section 6 (referred to) at a point on the east line of that 
section, 40 chains original government measure from the 
southeast corner of the eection, the standard for measure- 
ment being the total distance between the south and north 
lines of the section regardless of any meander corners 
which may have been placed on the east section line near 
the lake, except that the quarter post must fall between 
such meander corners if so provided by the government 
survey. Then a straight line connecting the weet quar- 
ter post with the east quarter post so established in the 
lake—if a lake happens to be there—would by law be due 
east and west, whether it proved to be mathematically 2 
or otherwise. 

Unfortunately the government survey in Northern Wis- 
consin was very poorly executed (a lake often appears on 
the government plats when in fact there is no lake and 
many other discrepancies of survey equally absurd), but 
by law the plots are correct and such discrepancies of fact 
disappear. Chas. H. Gillett 

Appleton, Wis., April 22, 1905. 


the 


The Fireproof Properties of Concrete and Concrete 
Building Blocks. 


Sir: I thank you for the attention accorded my com- 
munication respecting the fire resistive properties of con- 
crete, in your issue of April 13. I have no desire to dis- 
credit the tests conducted by the New York Building De- 
partment or other investigators, many of which have 
undoubtedly been of value in demonstrating to a degree 
the fire resistive qualities of concrete. It seems to me, 
however, that the investigations will be far from com- 
plete and satisfactory until some one has demonstrated 
the relative fire resistance of concrete made with varying 
qualities of cement and sand and containing various 4¢- 
gregates, such as sandstone, trap rock, gravel, granite, 
clinkers, ashes, etc., and also has shown what thickness 
of concrete is necessary to safely protect steel reinforce- 
ments from heat. 

These are some of the several questions which have 20 
been. fully: treated in the last ten years by Engineering 
News, 90 far as I am aware, but which must be settled 
before the subject can be said to have been exhaust«(. 

Regarding the fire at Estherville, Ia., cited in your com- 
ments, ag an example of the ability of cement blocks to 
withstand fire, not all the interested observers agree with 
the statement quoted, as indicated by the enclosed copy 
of letter from the adjuster who settled the fire loss ©2 
the cement block wall. But admitting for the sake »‘ 
argument that this was a good demonstration of fire *°- 
sistance on the part of concrete, I beg to call your *' 
tention to the enclosed report of the experience of anot’°' 
building at Geary, Oklahoma, in which the result of °° 
fire was anything but complimentary to the cent 
blocks, Now I, do not wish to be understood as oppo: ! 
to concrete either in block or, reinforced monolithic sty °* 
but the two fires above “oted, as well as many 
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to indicate that there is a difference in the fire re- 
see of the material. There is no doubt that it can 
-yade, and perhaps is usually made, so as to be an ex- 
at fireproof material, but it may aleo be poorly made 
« failure. It would, therefore, seem to bé incumbent 
such advocates of the material as your good selves, 
various manufacturers from a commercial point of 
‘vt not otherwise, to indicate to the public the best 
‘ods and materials to be used in order that a real 
oof material may be obtained and not a poor imi- 


is a pleasure to note in your last issue the interest- 
report of Prof. Woolson on tests of ordinary bricks. 
g that so old and supposedly well known a subject 
vricks is considered fit for further investigation, I 
| indulge in the hope that your columns will not be 
ed to a further discussion of the relatively new sub- 
of concrete. Yours very truly, 
Bdward T. Cairns, General Inspector. 
North British & Mercantile Insurance Co. 

Chicago, April 19, 1905. 

The enclosures sent by Mr. Cairns are given be- 
ow. The first is a copy of a letter from the ad- 
juster of the Estherville, Ia., fire to the company 
nose conerete blocks were used in the construc- 
tion of the Davis Building. The second is a copy 
of a bulletin issued by the insurance company: 


(1) It would please me if I might be able to reply to 
vour valued favor of Feb. 1, commending as highly as 
you might wish, the hollow concrete walls in the Davis 
ullding at Estherville, la., upon which I recently ad- 
‘usted a emall damage. I hardly feel, however, that the 
test was of sufficient importance to warrant my basing 
an opinion on the value of such walls, and would prefer 
to await further developments before committing myself. 
The fact is, that a large brick building, or at least one 
of its walls, erushed one of the large frame _ buildings 
which stood against the Davis Building, and on that 
account the burning of the frame building did not eeri- 
ously menace the concrete wall. Either the falling of the 
brick wall or else the heat of the burning building, re- 
sulted in the cracking of the cement wall from 
the foundation to the top or rather the _ crack- 
ing of the plaster on the inside of the concrete 
wall in a good many places. At least that was 
the claim of the owner of the building. The history of the 
construction of thig concrete wall, however, is that the 
foundation when being built, was crushed in by the dirt 
against which the wall was built, and it had to be re- 
built, and I have been wondering whether the damage 
really ought to have been charged to the fire. The as- 
sured claimed, however, that the cracks were not there 
prior to the fire, and we had to pay for them. 

The chipping of the wall from what heat was thrown 
against it, was slight, and in a way, I regret that there 
was not more heat against the wall at the time of the 
fire, as the question of the resisting power of concrete 
when exposed by fire is an interesting one to the fra- 
ternity. Had the fire against this wall been more severe, 
its effect might have been quite noticeable. I very much 
regret that the circumetances do not seem to warrant my 
expressing a very positive opinion with regard to the 
value of concrete walls and partitions. 

(2) PATENT STONE CONSTRUCTION.—The use of 
patent stone for building material, while not yet general, 
is becoming sufficiently common to attract the attention 
of underwriters and invite inquiries concerning buildings 
so constructed both as to weather resisting qualities, and 
as to fire-resisting qualities. It has been claimed that 
patent stone buildings deteriorate faster from the effects 
of weather than even a wooden building, but this has 
never been demonstrated. The material has not been long 
enough in use for much to be positively known about it. 
As to fire-resisting. qualities, a little information may be 
had as a result of a fire at Geary, Okla. Ter., which oc- 
curred on May 22, ‘ 

Believing that information concerning the action of fire 
on this comparatively. untried material will be instruc- 
tive and helpful to members, there is herewith presented 
& report on personal observations and investigations con- 
cerning the fire at Geary, as prepared and furnished to 
this association by Mr. C. T. Ingalls, of Oklahoma City, 
O. T., Manager of the Oklahoma and Indian Territories 
Inspection Bureau. The report follows: 

Sunday, May 22, 1904, at about 4 o’clock a. m., a fire 
occurred in the two-story brick and ‘‘patent stone’’ build- 
ings belonging to Mr. Charles Dewaide, and located on 
lots 29-30, block 34, Geary, O. T. These buildings were 
erected in 1902, the brick in June and the patent stone 
in October of that year. The brick building was two 
Stories, 40 x 80 ft., amd occupied on the grade floor by 
two store rooms. The north half, at the time of the fire, 
was vacant; the south half being used as a saloon. The 
entire second floor of this building was occupied for room- 
ing or lodging purposes exclusively. 

The patent stone building, immediately adjoining and 
communicating on the south, was two stories, 25 x a 
and was occupied on the grade floor by a barber shop 
(without baths) in front, and billiard hall in the rear. 
The second floor was used for offices, all of which were 
vacant at the time of the fire. 

The fire was said to have started in the back room of 
the second floor of the brick. Eye witnesses stated to the 
writer that the patent stone walls fell nearly half an 
hour before the brick collapsed. The party wall between 
these buildings was 16 ins. on the grade floor and 12 ins. 
on the second, and was constructed of fairly good brick. 

The patent stone building was constructed of ‘‘blocks”’ 
or monoliths 30 ins. long, 10 ins. wide, and 9 ins. high. 
Hach block has two hollow spaces 4 x 10 ins. Eye wit- 
nesses 6tate that as soon as the roof got to: burning well, 
the walls commenced to bulge and the blocks fell apart 
with reports like pistol shots, one-half of the block going 
the other halt. the other. Toward the rear 

“ide, and the entire t 10 ft. high on the south 
cluding the stone in every block (in- 


This building was erected by the ‘“‘Oklahoma Stone 
Manufacturing Co.”’ of Oklahoma City. One of the offi- 
cers of this company recently informed the writer that 
the stone in this building contained one part “Live Oak’”’ 
Portland cement and five parts sand. This sand was taken 
from ‘‘Sand Creek’’ two and one-half miles north of 
Homestead, O. T., and is a round, pebbly sand. This of- 
ficer further stated that they were now using the ‘‘Iola”’ 
Portland cement with a proportion of one part cement to 
four parte sand. The manufacturers of this stone also 
sell a machine with which to manufacture the ‘‘blocks’’ 
or “‘monoliths’’ and one of the officers of the company 
recently advised the writer that there were about twenty 
of these machines in use in Oklahoma Territory. 

The conclusion which (in the writer's opinion) must be 
arrived at as to the fire retarding qualities of this stone 
is, that a building of this construction should be put in 
the same class with a ‘“‘brick veneer.’ If the building at 
Geary had contained a heavy stock of inflammable mate- 
rial, and had that town a water-works system and fire 
department so that an abundance of water could have 
been used, the query is, what would have been the result 
of the action of water on this stone when superheated? 

NOTE BY THE BULLETIN EDITOR.—A recent in- 
spection of the plant of the Oklahoma Soap & Oil Co., at 
Oklahoma City, O. T., affords another illustration of the 
action of heat on patent stone—of which the building is 
constructed. The building was erected about October, 
1908, (9 or 10 months ago). The walls are of patent 
stone. Built into, and forming a part of the wall, is a 
flue or smokestack, also of patent stone, connecting with 
an upright boiler in the boiler house. The flue is 
checked and deeply cracked from top to bottom, evidently 
as a result of heat, as the walls of the building are not 
cracked at any other point. 

(Where resistance to fire is an important ele- 
ment in concrete work, the use of clinker from 
steam-boiler furnaces for the aggregate is gen- 
erally considered best practice. 

As to the fireproof qualities of concrete blocks, 
it is generally conceded that much of the concrete 
block work already done has been of very poor 
quality. Undue economy in the use of cement, 
insufficient mixing, and blocks made with so dry 
a mixture that the whole structure is porous, are 
among the common faults. 

Any engineer familiar with concrete would ex- 
pect such blocks to absorb water like a sponge 
and to easily succumb when attacked by fire. 

Our correspondent’s letter is an excellent illus- 
tration of the fact that there is need of more 
knowledge and more engineering supervision for 
a healthy development of the concrete-block in- 
dustry.—Ed.). 


ANNUAL MEETING OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY, BOSTON, MASS., APRIL 
25 TO 27, 1905. 


The fourth annual meeting* cf the American 
Electrochemical Society was held at Boston, 
Mass., during the three days, April 25 to 27, 1905. 
The attendance was rather small, there being lit- 
tle over 50 members present, a fair share of these 
belonging to Boston or Cambridge, so that the vis- 
iting membership was well below 50. The tech- 
nical program offered was substantial in amount 
—nearly thirty papers were disposed of—but 
only three sessions were had, which gave in- 
sufficient time for its adequate consideration. Dis- 
cussion, in consequence, was quite moderate in 
amount. - In partial compensation the meeting 
gave opportunity for several interesting tours: a 
visit to the General Electric Co.’s works at Lynn, 
Mass., an inspection of the by-product coke-oven 
plant of the New England Gas & Coke Co., at 
Everett, one of Boston's attractive suburbs, and a 
visit to Harvard University at Cambridge. One 
of the three sessions was held in Pierce Hall ot 
Engineering at Harvard, and the other two were 
held in the Electrical Laboratory of the Massa- 
chusetts Institute of Technology, so that the 
visitors were brought into close contact with two 
of the most noted of New England's colleges. In- 
formal receptions to the members by President 
Pritchett of the Institute and President Eliot 
of Harvard increased the intimacy of this 
contact. A smoker on the evening of the first day 
of the meeting, and a banquet on the following 
evening at which Prof. A. E: Kennelly of Harvard 
made a distinguishing success as toast-master, 
were the social features of the program. 

The visit. to Lynn, under the*guidance of Mr. 
Elihu Thomson and Mr. Richard Fleming, gave 
a survey of a great mass of interesting work. The 
menufacture of steam turbines in active progress, 
the production of dynamos,.watt-meters and arc- 
lamps, the insulation of small-gage wire with 
collodion. film, were among the,technical processes 
shown. Several interesting fragments of experi- 
mental work were also exhibited; one of these was 
the weighing of the; jet, impulge ,on. sections of 


*Seventh of the semi-annual meetings of the society. »- 


steam-turbine vanes, and somewhat related was 
the study of steam-turbine rotation by spark il- 
lumination at every revolution. A striking 
exhibit of different character was a dark-room 
comparison of the aspect of various colored fab- 
rics under the illumination of the arc-lamp, the 
mercury-vapor lamp, the Nernst lamp, etc., sepa- 
rately; the differences revealed by this compari- 
son were rather astonishing. 

The plant of the New England Gas & Coke Co. 
at Everett is a 400-oven plant using Otto Hoff- 
mann by-product coke ovens. The ovens are ar- 
ranged in eight batteries of 50, each battery 
served by its own charging carriage and dis- 


charging ram. Nova Scotia coal is used, being 
brought by vessel and unloaded by clam-shell 
buckets into an elevated storage bunker. A sin- 


gle endless cable-tramway system serves the en- 
tire plant, passing under the discharge-spouts of 


the main bunker, over the storage-bins of the 
several batteries of ovens, and alongside a storage 
yard from which the coal may be rehandled by a 


clam-shell bucket hoist. The ovens are run St) 
hours, the latter half of the period yielding the 
gas used for heating the ovens. A particular fea- 


ture is the extensive purification made necessary 
by the high sulphur content of the coal. The 
plant in normal operation consumes 1,500-1,700 
tons of coal per day, and produces one-half to 
three-quarters—according to the coke market—of 


all the gas used in Boston and suburbs. 

The business transacted at the meeting § in- 
cluded, beside the election of officers, only the 
adoption of some minor amendments of the so- 
ciety’s constitution. These officers were elected 
for the coming year: President, Prof. W. D. Ban- 
croft, of Cornell University, Ithaca, N. Y.; Vice- 
Presidents, Mr. ©. I. Roeber, of New York, N. Y., 
Prof. L. Kahlenberg, of the University of Wis+ 
consin, Madison, Wis., and Mr. C. Hering, of Phil- 
adelphia, Pa.; Secretary, Mr. S. S. Sadtler, of Phil- 
adelphia, Pa.; Treasurer, Mr. P. G. Salom, of 
Philadelphia, Pa.; Managers, Prof. C. A. Doremus, 
of New York, N. Y., Prof. W. R. Whitney, of the 
Massachusetts Institute of Technology, Boston, 
Mass., and Mr. C. P. Townsend, of Washington, 
D.C. 

PRESIDENTIAL ADDRESS: THE HISTORY 
OF THEORIES OF ELECTROLYSIS. 

The Presidential address of Prof. H. S. Carharz 
(Ann Arbor, Mich.) was read at a special session 
held on the evening of Tuesday, April 25, imme- 
diately preceding the smoker. It was entitled “Re- 
visions of Theories of Electrolysis,’ and presented 
an analytical review of the principal phases 
through which the theory of electrolytic action 
has passed in its development to the modern dis- 
sociation theory. The specific subject was intro- 
duced by a mention of the early discoveries of 
electrolysis. Troost and Deville discovered, just 
prior to 1800, that water could be made to pro- 
duce hydrogen and oxygen when the electric dis- 
charge from a battery of Leyden jars was passed 
through it. Later, silver nitrate was made to de- 
posit silver in similar manner. These were the 
earliest electrolytic observations. tapid progress 
was made aiter Volta, in 1800, produced the dry- 
pile and the voltaic battery. Nicholson, in Eng- 
land, working with the dry-pile later in that year, 
decomposed water by its current, and inferred 
that this electrolytic action might be the general 
type of electric action in chemical processes. Soon 
after, using the voltaic battery, Cruikshank de- 
composed lead acetate, and as he observed that 
all substances which he electrolyzed contained 
oxygen, he set up the hypothesis that the elec- 
tricity seizes on the oxygen and carries it from 
one electrode through the liquid to the other. This 
was the first theory of electrolysis, a theory 
which was soon demolished. Sir Humphrey Davy 
tried the experiment electrolyzirg a solution 
when his body was interposed tn the cireuit with- 
in the liquid; the action being the same as before, 
he concluded that the theory failed because ob- 
viously the oxygen was not transferred through 
his body. Three years later a theory was pro- 
posed which: stood for full half a century. Grot- 
thus ih 1805 published his famous theory of con- 
duction in: electrolytes, a theory which remained 
in school-books till) twenty-five years ago, al- 
though it had long been untenable and in fact was 
véplaced by a new theory in 1857. The importance 
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of Grotthus’ theory at the time of its promulga- 
tion was that it showed that a mechanism of 
electrolysis could be conceived which would ex- 
plain the observed phenomena in a satisfactory 
way. But it was soon shown that any potential 
difference, however small, would convey some cur- 
rent through a liquid, while Grotthus’ theory 
made conduction in an electrolyte coexistent with 
electrolytic separation. Yet no advance was made 
in electrolytic theory until 1857, when Clausius 
applied his study of thermodynamics to the prob- 
iem. Clausius concluded that, assuming the mole- 
cule decomposable into two part-molecules, the 


action could not be explained from the force- 
standpoint if only fully-combined molecules ex- 
isted in the liquid; but if one molecule were al- 


ready split up into its part-molecules, moving 
about independently, then the action occurring 
would be fully accounted for. He suggested, fur- 
ther, that the mobilities of different kinds of part- 
molecules need not be the same. Suggestions for 
further development of this theory were made a 
few years later by Hittorf, but his work passed 
without notice. In the early 80’s Vant Hoff showed 
a striking and thorough analogy between 
the osmotic pressure of a solution and the vapor- 
pressure of a gas. Basing mainly on this com- 
parison, Arrhenius in 1887 set up the theory of 
definite dissociation in an electrolyte, advancing 
Clausius’ ideas by the substitution of large and 
definite dissociation for an indefinite or unit dis- 
sociation. The theory of Arrhenius, with the 
elaboration of its different phases by experiment 
and calculation, forms the substance of the elec- 
trolytic dissociation theory of to-day. 


THE REVERSIBILITY OF POLARIZATION. 

The technical program was opened by a rather 
abstruse discussion, a paper on “Reversible and 
Irreversible Electrolytic Polarization,” by Prof. 
W. S. Franklin (Bethlehem, Pa.), and L. A, Freu- 
denberger. The paper raises the question 
whether the polarization of an electrolytic cell is 
wholly “reversible” or is in part “irreversible,” 
and attempts an experimental answer to the 
question. The subject is complicated by the dis- 
agreement between different physicists as to what 
should be included in the meaning of polarization. 
The authors therefore set out with a definition of 
their own. The voltage consumed in an elec- 
trolytic cell may have three components: 1, the 
resistance drop; 2, the decomposition voltage, 
which may be positive as in a voltameter or nega- 
tive as in a primary battery, and 3, a drop which 
is an unknown function of the current and is due 
to various irreversible actions at the electrodes. 
The authors call the sum of 2 and 3 the polariza- 
tion, and the part 3, if existing, is the “irreversible 
polarization.”” They measured, therefore, the back 
voltage of a copper-sulphate cell at various cur- 
rents, to determine the total polarization as 
a curve plotted on current. But they find that the 
polarization at any particular current value varies 
greatly within a very short period after starting 
or stopping current-flow, apparently reaching a 
maximum within about half a secord, then drop- 
ping off to a constant value. The polarization at 
time zero is therefore difficult to determine, and 
the authors” work has not yet been carried far 
enough to indicate it. They conclude, however, 
that at finite current values an irreversible polar- 
ization does appear, though they have not yet 
obtained its value. 


In discussion; Mr. Carl Hering (Philadelphia, 
Pa.) called attention to the lack of agreement on 
a definition of polarization, and suggested the in- 
fluence of concentration changes at the electrodes, 
thermo-electric action, escape of products of elec- 
trolysis, action of products on the electrodes, etc., 
as complications which frequently occur. How- 
ever, Prof. Franklin pointed out that these ac- 
tions are eliminated from consideration by the 
definition adopted in the paper with the further 
proviso that all subsidiary actions which can he 
avoided or can be separately determined should 
be thereby removel from the problem. 


THE ALUMINUM CELL CONDENSER. 

A paper by Mr. C. I. Zimmermann (Pittsburg, 
Pa.) entitled “The Aluminum Electrolytic Con- 
denser,” gave some data on that device supple- 
mentary to the information given in a paper un- 
der the same title presented by the author at the 


Washington meeting of the society a year ago. 
The peculiar “passive” film formed on the alum- 
inum electrode has not yet been measured except 
through its interference colors, giving thicknesses 
from 0.000,005 cm. to 0.000,050 cm. Using these 
thicknesses the author finds the specific resistance 
of the film (in one instance) to be about 
10" ohms per. cu. cm., the dielectric strength 
to be in the neighborhood of 5,000,000 volts 
per centimeter (which is comparable with 
that of mica), and the _ specific inductive 
capacity about 15. The losses in the cell may be 
made as low as 3 to 5%; they consist of leakage 
and frequency losses in the film, the internal re- 
sistance loss of the cell, and an electrolytic de- 
composition loss. The frequency loss in the film 
increases with the frequency and is generally 
larger than the other losses in the cell; its nature 
is not understood. The ratio between the direct 
and alternating voltages on the cell slightly differs 
from the theoretical relation, but proves to be 
linear above 10 volts; the cell may therefore be 
used for rough calibration of alternating-current 
voltmeters from a direct-current instrument. The 
paper also shows and analyzes the relations of 
voltages occurring in an “asymmetrical” call, i. e., 
one in which the electrodes differ in size. The 
smaller electrode is subjected to the greatest 
pressure, this being, in the limiting case of a point 
electrode, twice the maximum value of the im- 
pressed alternating voltage. Mr. W. R. Mott 
pointed out, in discussion of the paper, that the 
estimation of film thickness by interference colors 
is open to much doubt, as the refractive index of 
the film and the general conditions at the surface 
are not known. 

SOLUTION TEMPERATURES IN COPPER RE- 

FINING. 

A short paper by Prof. C. F. Burgess (Madison, 
Wis.), entitled “Notes on Economic Tempera- 
tures of Copper-Refining Solutions,’’ bears on a 
subject raised by Prof. W. D. Bancroft in a paper 
read at a meeting of the society two years ago. 
Prof. Bancroft showed among other things that 
with electrodes 1 cm. apart, less electric energy 
is consumed per unit of output if the solution 
temperature is raised considerably higher than 
in the actual practice of refineries. But Prof. 
Burgess in the present paper demonstrates that 
the beneficial effect of higher temperature is much 
greater when the electrodes are close together 
than when they are farther apart, and he implies 
that the economic temperature for electrolytic 
copper refinery is lower than that recommended 
by Prof. Bancroft, though the author does not 
make the actual calculation. 

THE ELECTRODEPOSITION OF CHROMIUM, 

Messrs. H. R. Carveth and B. E. Curry, in a 
paper entitled “(Chromium and the Electrolysis of 
Chromic Acid” presented some experimental work 
on an involved subject of chemistry. The chem- 
istry of chromium and its compounds is only 
partly explored, and in many of its phases great 
diversity of views exists. The work of the au- 
thors throws light on some of these discrepancies, 
and gives promise that the entire subject of 
chromium may be cleared up in the near future, 
We are here concerned mainty with the authors’ 
success in the electrodeposition of the metal. They 
succeeded in securing good platings of chromium 
on various metals, under conditions which they 
are able to control quite definitely. The metal is 
very stable, being a rather weak chemical agent, 
and therefore constitutes a resistant coating for 
metals which are more readily attacked. 


Our results prove conclusively that Placet and Bonnet 
(who took out a patent on the electrodeposition of 
chromium in 1894.—Ed.) were right in stating that 
metallic chromium could be obtained by the electrolysis 
of commercial chromic acid. We have made a large 
number of runs to find the effect of certain variables on 
the nature of the deposit. Platings made without stir- 
ring the solution and without finishing by buffing, etc., 
resemble the very finest work done with silver. In fact, 
for plating purposes the metal should have a great future 
before it. The average metal deposition in all our runs is 
somewhat over 0.1 gram per ampere-bour. 

The failure of so many chemists is probably due to the 
use of too low current densities, combined possibly, with 
the belief that it could not be done. 


Incidentally, the results showed that the earli- 
est worker in the field, Geuther (1856), was right 
in his claim that chromium could be deposited by 
electrolysis, though his work was discredited by a 
later worker’s negative results, and hence was not 
accepted. 


ELECTROPLATING ON ALUMINUM. 

A subject of similar interest to the preced: 
was handled in a paper by Mr. A. Lodygu: 
(New York, N. Y.): “Some Results of Expe 
ments with the Electrodeposition of Met 
Aluminum.” The author endeavored to pla 
aluminum with antimony or antimonious lead ¢. 
use in storage-battery plates. He Succeeded } 
plating the aluminum with copper, and then pl: 
ing antimony on the copper; the resulting coat; 
resists bending, heating and the like. very we 
The electrolyte used for the copper plating \ 
pure water with a few drops of sulphuric acid 
anode of pure copper being used. Thorou: 
cleaning of the plate with acid, caustic soda 
washing and brushing in water, is necessary 
fore starting the plating and three or four : 
during the process. The copper coating ca: 
tinned, even though the thickness of coppe: 
very small. The deposition of antimony 0: 
copper is produced by using a concentrated <. 
tion of sodium protosulphide with excess of ; 
latter; the anode is a carbon plate surrounds.) } 
trisulphide of antimony, contained in a yo» 
cell. In both these plating processes a cw):. 
density of about .187 amperes per sq. ft. 
found best. 

ELECTRIC SMELTING OF TITANIFER(| 
IRON ORES. 

The same author presented a paper on ‘/)\ 
periments with the Reduction of Titaniferous 
Ores,”” which reported complete success (up to the 
present only experiméntal) in the reduction of 
titaniferous magnetites, hematites and other ors 
of iron. He considers that these ores will witi- 
mately become of great importance in the Ameri- 
can iron and steel industry, provided a successf1! 
method of treating them can be found. Ores of 
this character are very unsatisfactory in the 
blast-furnace, for which reason another method 
of smelting seems indicated. ‘The author refrains 
from describing his apparatus and methods except 
to say that he used a small electric furnace hold- 
ing about 4% Ibs. but capable of working contin- 
uously. He gives the following specimen results 
to indicate how successfully he could control the 
product. The first column gives the analysis of 
the ore (Canadian) and the other three columns 
the analyses of three different products obtained 
from the same ore, by specific variations in the 
detail procedure: 


als 


Pro- Pro-  Pro- 
duct duct duct 
Ore. No. 1. No. 2. No. 3. 


Phosphorus .... ...... 006 0.08 0.00 
Titanium dioxide ...... 16.42 
Manganese . 0.18 
Alumina .... 2.34 
Aluminum tr oe 

Lime ..... 1.26 

Calcium .. 0.33 
0.30 


75.47% 98.0% 99.57% 99.25% 


In producing No. 1, the loss of iron in the pro- 
cess was about 16.5%. The slag contained about 
22°, iron and 17% titanium, and the author states 
that ferro-titanium could profitably be extracted 
from it. In the experiments, the time to reduce 
a charge was about 8 minutes, of which about 
half was required to heat the furnace and its 
charge. The electric energy consumed was about 
1.5 KW.-hrs., at the rate of 11.25 KW. The 
author calculates that steel could be produced )y 
this method for about $16, and $7 realized from 
by-products (ferro-titanium, titanium 
titanium silicide and the like). 


ELECTRIC REDUCTION OF LEAD OXID!*. 


A third electro-metallurgical process was ‘*- 
scribed by Mr. Lodyguine, under the title of “Fx- 
periments with the Reduction of Different Oxides 
of Lead by Electric Current.” The object of the 
work was to recover the lead from waste lea‘- 
peroxide of old storage-battery plates. By cle - 
trolyzing the peroxide mixed with sodium chlorice 
in a 30° B solution of sulphuric acid betwe 
lead electrodes, the reduction was accomplishe4. 
The successive stages ir’ the reduction were: Pb 
Ox, Pb Cle, Pb SOs, Pb O, Pb: O, Pb (spongy). Very 
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‘ow cu ot density, 0.2 ampere per square deci- 
meter is found most efficient, the yield being 
91 per watt-hour, equivalent to an 
consur ion of 485 K'W-hrs. per ton. 

‘LAST FURNACE GAS POWER. . 

Mr J. Rossi (New York, N. Y.) presented a 
paper. oad only in very brief abstract, entitled 
“a N on the Utilization of Blast-Furnace 
Gases Connection with the Electric Smelting of 
Iron.” In substance it is a calculation of the 


_mour’ of gases (and the amount of their power) 
which nay be expected in normal blast-furnace 
operat on. Taking the low coke record made at 


the Is.bella Furnace with the Gayley dry blast, 
about 1.700 Ibs. coke per ton of iron,* the author 
computes that about 11,000 Ibs. of gases are pro- 
duced per ton of metal. These gases will have a 
thermal value of about 1,280 B. T. U. per pound, 
giving a total of about 14,000,000 B. T. U. 
per ton of iron produced. “With half of this 
gas available for power purposes, and a gas- 
engine efficiency of 25%, this means 700 HP.- 
hrs. If the pig-iron production in the United 
States is 20,000,000 tons per year, or about 2,250 
tons per hour, the power which might be pro- 
duced from the waste gases is 1,575,000 HP. Even 
under the most unfavorable assumptions in every 
particular, a continuous power of over 1,000,000 


HP. may be figured on. The author holds the’ 


opinion that the principal field of utilization for 
this power is the electric production of steel. 
THE ELUCTROSTATIC ORE CONCENTRATOR. 
A paper by Prof. L. I. Blake (Lawrence, Kan.) 
on “The Electrostatic Method for Separating and 
Concentrating Ores’’ described the essential fea- 
tures of the mechanism by which electrostatic 
attraction has been utilized for the commercial 
concentration of ores. The ore, suitably crushed, 
is run over a charged roller, where the particles 
receive charge according to their electrostatic 
capacities; the different attractions between the 
roller and the various particles results in giving 
different paths of motion to the high-capacity and 
the low-capacity particles. This gives a pre- 
liminary separation, and by passing the tailings 
through a second and a third similar process a 
very satisfactory separation is obtained. The 
concentraters Which heave been built are about 
12x 12 x 7 ft. in size and weigh about 5,000 Ibs. 
each. Mica-plate electrostatic generators are 
used for supplying the charging potential. No 
great difficulty has been fourd in running these 
generators continuously in 24-hour service in con- 
centrating mills. Many difficulties arose in the 
actual application of electrostatic concentration, 
such as leakage of charge, mutual repulsion of the 
ore particles, the mechanical handling and feeding 
of highly-charged particles, etc., but the means 
developed for solving these difficulties were not 
described in the paper. Some specimen results 
of the machines were given. A zine ore from 
Joplin, Mo., gave the results following: 


Zinc. ‘Lead. Iron. 
% % 
Jriginal ore ........ 49.53 52 10.78 
Iron product ....... 2.92 9.92 34.44 
Zinc product ....... 61.31 tr 1.57 


A Nevada chalcopyrite in garnet rock showed 
copper percentages as follows: 


Tailings 


COLLOIDAL SUSPENSIONS. 

A striking presentation of an interesting and ob- 
Secure subject, a subject of physics, strictly speak- 
ing, was made by Prof. W. R. Whitney (Boston, 
Mass.) in a paper on “Colloids.” It was a group- 
ing of observations on the physical, chemical and 
ele ‘trochemical behavior of permanent liquid sus- 
pensions. It is not exact, perhaps, to call all 
Such cases “suspensions;” as some of- them ap- 
pear to be free from solid particles, being thus 
mare like emulsions. When more is known about 
‘hese substances, a division of colloid liquids into 
1, colloidal Suspensions and 2, colloidal solutions 
may become necessary, but in the present paper 

author used the former term in a general 
isé to include all such liquids. A true colloidal 


© furnace charge being 30,200 Ibs. coke, 24,000 Ibs 
‘“'e ore, 6,000 Ibs. stone, and the blast 34,000 cu. ft. 
ny production of iron 447 tons per day. 


be 


suspension is permanent, the suspended matter 
(solid or liquid) never settles out when left to 
itself, and ne indication of a saturation point can 


.be noted. In general the presence of an elec- 


trolyte precipitates the suspension. All colloid 
liquids group into two classes, positive and nega- 
tive, an electric current passed through such 
a liquid causing the suspended matter to 
travel toward one or the other’ electrode. 
Here the interesting fact is noted that two 
colloid liquids of opposite polarity will always 
precipitate each other, as an arsenic sulphide 
and aé ferric hydrate suspension. But two 
liquids of the same polarity will not precipitate 
each other. Quantitative relations appear to 
exist in this precipitation, but they are of peculiar 
nature; the valency of that ion of the suspended 
material which gives its polarity to the suspen- 
sion determines the amount needed for precipita- 
tion by an electrode or by a suspension of op- 
posite polarity. The preceding applies primarily 
to inorganic colloidal suspensions; organic col- 
loids, which are usually compiex compounds, not 
as readily precipitated. 

Colloidal suspensions are in general not separ- 
able by filtration. Some filters will separate one 
or another colloid, but not other colloids. The 
particles in a colloidal suspension are microscopic 
or ultra-microscopic in size; a ray of light pass- 
ing through the liquid is polarized. Under the 
miscroscope the particles are seen to be in con- 
stant and rapid irregular motion, the Brownian 
movement. 

A platinum colloid is produced by arcing be- 
tween platinum electrodes in water, but the sus- 
pension is extremely delicate, and persists only 
in the purest water. If a substance in solution, 
not soluble in water, is poured into water a col- 
loidal suspension results. A non-soluble liquid 
such as methyl blue produces a colloidal suspen- 
sion in water. A precipitate formed in water 
when no electrolyte is present appears in colloidal 
form, as when mercury cyanide is precipitated 
with sulphuretted hydrogen. 

Colloids play a large role in organic phenomena, 
in the biological field as well as in the field of in- 
dustrial chemistry. Dyeing exhibits many cases 
of colloid action, the colloid being formed within 
the cloth fibers and subsequently being unable to 
pass out through the fiber. Blood ard many other 
animal liquids are complex cases of colloidal sus- 
pensions. The action of precipitants or agglutin- 
ants upon these liquids is as yet but little studied. 

The paper, a few points of which have here 
been abstracted, was illustrated by numerous 
demonstraticns of the formation of colloids and 
their action. 

In reply to a question by Prof. Franklin as to 
whether, when an electrolyte precipitates a col- 
loid, the active ion is carried down with the pre- 
cipitate, Prof. Whitney stated that it is; the fil- 
trate is found to be acid or alkaline depending on 
the ‘polarity of the colloid. The question was 
asked whether suspensions of very fine mud or 
silt in water are positive or negative colloids. The 
author replied that this cannot be stated gener- 
ally, as ‘it depends upon the nature of the silt; 
however, most of the mud suspensions he hag 
tried proved to be negative. The silt suspension 
in rivers is precipitated at the mouth by the salt 
of sea-water, and not by the reduction-of flow 
velocity. In reply to a further question he stated 
that heat has no measurable precipitative effect, 
provided all influence of electrolytes is eliminated. 

SILICON. 

The metal silicon, which occurs so abundantly 
in the earth’s crust, and which is so important an 
element in cast iron, has until recently been 
known, as an isolated element, only in the labor- 
atory. Recently it has been produced at Niagara 
Falls in the electric furnace, at vastly lower cost 
than by the previous laboratory methods, and it 
can now be manufactured in quantity provided 
a demand for it appears. Some information 
about its production by the electric furnace was 
given at this meeting by Mr. F. J. Tone (Niagara 
Falls, N. Y.) in a paper entitled “Silicon.” An- 
other paper, by Mr. A. B. Albro (New York, N. 
Y.), entitled “The Microstructure of Silicon and 
Silicon Alloys,’ gave some results of an extended 
micrographic study of the metal and its alloys 


with iron and copper. A large number of lantern 
views illustrated this paper. 

Mr. Tone referred, in introduction, to the com- 
plex conditions existing in an electric furnace con- 
taining carbon and sand. Various compounds of 
silicon and carbon are formed at different stages 
of temperature in such a furnace, at other stages 
the carbon is transformed into graphite, and at 


other stages free metallic silicon appears. To 
yield the silicon as an end product, a very close 
control of temperature is necessary. The fur- 


nace developed for the purpose is constructed as 
follows: The container is a chamber open at the 
top and lined with fire-brick; in the center a ver- 
tical carbon resistor is disposed, with terminals 


at top and bottom. This resistor should have a 
large radiating surface, as it is the source of heat 
for the furnace. The charge is 60 parts sand 


(Si Oz) and 24 parts carbon, both finely ground 
and thoroughly mixed. The material feeds down- 
ward by gravity. When silicon is formed by the 
reduction of the sand, it moves downward into 
cooler zones and accumulates in the bottom of the 
vessel, whence it may be drawn off as desired. 

The silicon thus produced is hard, crystalline, 
of dark silvery luster. It is between 6 and 7 in 
the scale of hardness, has a specific gravity of 
2.34, and fuses at 1,430° C. Below 1,300° F. it 
does not oxidize in air, but near the fusing point 
it oxidizes as steel does. 

It is expected that the principal utilization of 
silicon will be in the métallurgy of steel. Silicon 
may also be used in the same manner as alu- 
minum is used in thermite. It gives slightly more 
heat per unit of weight than aluminum, but as it 
requires more oxygen the heat intensity of the 
mixture is lower than that of the aluminum mix- 
ture. However, silicon is cheaper and is more 
easily pulverized and ignited. 

Silicon vapor in an atmosphere low in oxygen 
produces a compound which was at first thought 
to be Si O. The author now believes it to be a 
mixture of silicon with its dioxide, although it 
appears to form in fairly constant proportion and 
to show fairly constant physical properties. 

Mr. H. N. Potter (New York, N. Y.) stated in 
discussion that at high temperatures silicon is 
rather easily attacked by carbon dioxide. Care 
must therefore be taken in heating silicon in a 
muffle or other apparatus where furnace gases 
ean reach the metal. Mr. Elihu Thomson re- 
marked that silicon can be cast from a cupola 
like iron, into green-sand or dry-sand molds. 
Granulated or powdered silicon in a tube makes 
an excellent resistance column, in which by sim- 
ply varying the pressure a resistance variation of 
1 to 500 can be produced; when the current ex- 
ceeds a limiting value, however, the particles fuse 
together and destroy the resistance. It has been 
observed that silicon melted in a graphite crucible 
showed, after solidification, minute crystals of 
carborundum where it was in contact with the 
graphite. 

The paper of Mr. A. B. Albro on Microstructure 
of Silicon and Silicon Alloys is so largely depend- 
ent upon the microphotographic illustrations 
which accompanied it that, while much interesting 
matter is presented therein, we are unable to give 
any summary of it here. 

OPEN ARCS AND MERCURY-VAPOR ARCS. 

Two papers on the subject of Electric Arcs were 
presented at the last session of the society, where 
they were of necessity given but hurried atten- 
tion. One of these, by Prof. W. R. Whitney (Bos- 
ton, Mass.), was probably intended to give a 
general survey of the phenomena of open arcs be- 
tween carbon or metal electrodes; only a brief 
abstract was given, however, in connection with 
an exhibition of the carbon arc and several met- 
allie ares. The influence of the cathode in deter- 
mining the nature of the arc in a majority of the 
cases was illustrated, and the experimental fact 
was noted that no relation has been found to exist 
between the current flow and the quantitative 
wasting of the cathode. This means that no 
“Faraday equivalent” exists, such as is character- 
istic of electrolytic actions. 

The second paper, on “The Mercury Arc,’ by 
Mr. E. Weintraub (Schenectady, N. Y.), gave 
some of the general results obtained in the re- 
search laboratory of the General Electric Co. in 
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work upon mercury-vapor apparatus. Experi- 
mental demonstrations illustrated the reading of 
the paper. The first an’ important conclusion 
was thus demonstrated, namely, that the dis- 
charge in a mercury-vapor tube is started by and 
dependent upon the action of the cathode. The 
mercury-vapor tube has the peculiarity that the 
discharge must be started either by arcing be- 
tween the electrodes or by a high-potential dis- 
charge, while thereafter it is maintained by a low 
voltage. If, now, two circuits in such a tube 
have a common cathode, and one of the circuits 
is started by any means, then the other starts in- 
stantaneously without extraneous aid; but if the 
common electrode is the anode, then the starting 
of one discharge does not start the other. Some 
of the subsequent deductions are as follows: 

For ease and certainty of starting, the space between 
the electrodes must present as little hindrance as pos- 
sible to the flow of ions starting from the cathode sur- 
face. The vacuum must be as high as possible; foreign 
gases or ‘‘inert’’ mercury-vapor retard or altogther pre- 
vent the starting of the discharge. A carbon filament of 
high resistance leading from the anode to within a short 
distance of the cathode facilitates the starting. 

The minimum current necessary to maintain the arc 
may be lowered by reducing the area of cathode surface, 
or by having a wire of iron or platinum project above 
the cathode mercury surface. A tube on a 120-volt cir- 


cult may be run on a current as low as 1 ampere by these 
means. 

The conductivity of the vapor discharge is proportional 
to the current; the current creates its own carrier ions, 


and the voltage across the are is almost independent of 
the current. 


The anode has little or no effect on the stability of the 
discharge. 

The tube may be operated on alternating current if the 
cathode activity is by some means kept up. Numerous 
arrangements to this end are possible. 

The phenomena observed with mercury vapor appear 
also with all other metallic vapors. The alkali metals 
have been tried, with some success, in the search for 
megns of adding red rays to the spectrum of the dis- 
charge. 

The loss of material from the cathode is either zero or 
very small, provided the volatilization of the mercury is 
eliminated. If a loss exists, it is far smaller than the 
Faraday equivalent 

The cathode action is not explainable by temperfture 
effect, but is probably due to purely electrical action. 

OTHER PAPERS. 


Of the other papers presented at this meeting, 
quite a number were read by title only. The 
following are the papers not noted above: 

“A Diaphragm Cell for the Electrolysis of 
Sodium Chloride Solutions,” by Mr. C. P. Town- 
send (Washington, D. C.) The cell described, for 
use in producing caustic soda from common salt, 
is a design in which a very active circulation of 
the salt solution is automatically produced by the 
convection currents set up at the electrodes. A 
diaphragm separates the salt chamber from an 
oil chamber into which the caustic soda and the 
hydrogen pass. The ceil has shown an ampere- 
efficiency well over 99%, with high degree of 
purity of products. 

“Rillitzer’s Method of Determining Absolute 
Potentials,”” by Mr. H. M. Goodwin. 

“Conduction in Electrolytes,” by Prof. J. W. 
Richards (South Bethlehem, Pa.) 

“An Electrolytic Switch,” by Mr. W. S. Horry 
(Niagara Falls, N. Y.) The essential feature of 
the device is an aluminum electrolytic cell ar- 
ranged to take the current-flow on breaking an 
inductive direct-current circuit. The use of the 
cell prevents arcing at the switch contacts and 
reduces the pressure rise in the circuit, thereby 
protecting the insulation. The switch itself re- 
quires to be of special mechanical construction to 
make the proper connections. 

“The Edison Storage Battery,” by Mr. M. De 
K. Thompson, Jr. Curves of single potentials of 
the two electrodes throughout the whole cycle of 
charge and discharge, for various strengths of 
electrolyte, were shown. The paper throws light 
on the chemical actions in the cell. 

“The Electrolytic Precipitation of Silver,” by 
Mr. R. C. Snowdon (Ithaca, N. Y.) Some experi- 
mental results on factors affecting the nature of 
the deposit in silver-plating. 

“The Interdependence of the Atomic Weights 
and the Electrochemical Equivalents,” by Prof. 
A. Reuterdahl (Providence, R. I.) In this paper 
some rather involved hypotheses on the constitu- 
tion of matter are submitted. A convenient polar 
diagram is shown in which atomic weight is rep- 
resented by angle, while radius vector represents 
ampere-hours per gram per unit of valence; all 
elements then take positions on a hyperbolic 
spiral. 


“Treating Low-Grade Ores and Tailings by 
Electrolysis," by Mr. E. Fahrig. Read by title. 

“The Specine Inductive Capacity of Oleic. Acid 
and its Salts,” by Prof. Louis Kahlenberg (Madi- 
son, Wis.) Read by title. The dielectric con- 
stant of oleic acid was found to be from 2.50 to 
2.60. Ferric, aluminum, sodium, lead, and copper 
oleate gave 2.68, 2.40, 2.75—2.83, 3.27—3.70, and 
2.86 respectively. Cotton-seed oil, colza oil, cora 
oil, olive oil, rape-seed oil, palm oil, showed con- 
stants from 2.30 to 2.70. Linseed oil gave 3.25. 

“The Heat of Solution of Aluminum Bromide in 
Ethyl Bromide,” by Mr. H. E. Patten. 

“The Rotating Diaphragm,” by Prof. W. D. 
Bancroft (Ithaca, N. Y.) If a graphite rod is in- 
terposed between the electrodes in a copper sul- 
phate electrolyte, and a fairly large current sent 
through the cell, copper deposits on one side of 
the graphite and oxygen is set free on the other. 
If the rod is now turned halfway, the copper is 
re-dissolved. “If the rod is rapidly rotated, no 
polarization (and no deposition of metal) occurs 
at ihe graphite surface. The graphite rod under 
these circumstances is an ideally-reversible elec- 
trode, that is, it is at the potential of the liquid 
immediately adjacent. 

“The Electrolytic Precipitation of Nickel on 
Nickel,” by Mr. R. C. Snowdon (Ithaca, N. Y.) 
Read by title. The paper reports experiments 
which show that the impossibility under ordinary 
circumstances of plating nickel on an old nickel- 
plated surface is due to a “passive state” of the 
surface, probably a film of oxide, which can be re- 
moved by treatment with a reducing agent, as 
making the plate the cathode in a hydrochloric 
acid bath. A smooth and perfectly adherent de- 
posit of nickel on old nickel-plating was obtained 
by this means. 

“A Low-Voltage Standard Cell,” by Prof. G. A. 
Hulett (Ann Arbor, Mich.) Read by title. 

“An Optical Method for Observing Diffusion in 
an Electrolyte,” by Mr. C. Hambuechen (Madison, 
Wis.) Read by title. 


REPORT OF LEGISLATIVE COMMITTEE ON NEW YORK 
GAS AND ELECTRIC LIGHT SERVICE. 


Sweeping reductions in the price of gas and 
electric service in all but the sparsely settled por- 
tions of Greater New York have been recom- 
mended by a committee of the New York legis- 
lature, which recently spent several weeks in New 
York City investigating the local light and power 
situation. The committee has also recommended 
that the city be authorized to develop electric 
current from the water power available in con- 
nection with its present or future water supply. 
A more general recommendation than those just 
named is one for a State Gas and Electric Light 
Commission. Bills for carrying these various 
recommendations into effect were introduced in 
the legislature on Monday of this week, but it iz 
uncertain whether any or all of them can be 
passed in the hurried closing days of the session. 
If a determined effort to pass the bills is made a 
bitter fight on the part of the gas and electric 
light interests and the supporters of the bills is 
promised. 

The recommendations of the committee, in more 
detail, are as follows: 

(1.) That the price of gas sold in the boroughs of Man- 
hattan and Brooklyn and in that part of the borough of 
the Bronx west of the Bronx River, should be fixed at a 
maximum of 75 cts, per 1,000 cu. ft. 

(2.) That the pressure of gas in any of the street 
mains should not be permitted to exceed 2% ins. or to be 
less than 1 in. 

(3) That the standard of purity and of illuminating 
power of gas be fixed. 

(4.) That a proper system of inspection be provided 
to secure the enforcement of the law with reference to 
pressure, purity, illuminating power, and accurate mea- 
surement of the gas delivered. 

(5.) That the price of electric current for heat, light, 
and power purposes in the boroughs of Manhattan and 
Brooklyn, and in that part of the borough of the Bronx, 
west of the Bronx River, should be fixed at a maximum 
of 10 cts. per KW. hour of current actually consumed, 
and that provision should be made for inspection to secure 
accurate metering. 

(6.) That the price of are lamps for street lighting in 
the city of New York should be fixed at $100 per lamp 
per year for single lamps of 2,000 c. p., consuming 450 
watts at the arc, and that the price of twin arc lamps, 


consuming 250 watts each at the arc, shov 
$65 each per year. 

(7.) That the city of New York be give, 
utilize water power, now owned, or heres: 
by it for the purpose of generating electric 
use “of the municipality, provided that no a) 
shall be used for said purposes that wou!d 
required by the city. 

(8.) That provision should be made fo; 
of a commission, the members of which 
pointed by the governor with the consent 
to be paid by the State, and have genera 
of all persons and corporations having au: 
or erect and maintain wires and pipes for ¢ 
furnishing gas or electricity for light, hes: 
with power to investigate and ascertain th 
the service and reasonableness of charges an: 
employed in manufacture and distribution 
maintenance of works and distributing sys:. 
enforce the provisions of law applicable the: 
scribe methods of keeping accounts; to exam 
porations under its supervision; 
ports, to examine books and papers and com; 
duction; to subpoena witnesses and to tak: 
to supervise issues and increases of secur!! 
ments in stocks, the stocks or bonds of oth 
and transfer of franchises, and to regulate : 
the limits prescribed by law. 
the orders of said commission in 
Supreme Court at Special Term shall be en‘ 
punishment for contempt in case of disobedic: 

In the lengthy report embodying the- 
mendations the committee advances m 
ments, accompanied by figures, in sup). 
It is confident that the rat 
would meet the cost of manufacture anid 
tion and provide 
capitai actually invested in the producti: 
and electric light and power. 

On the subjects of franchises and of s 
pervision the report says: 


FRANCHISES.—As has been noticed, seriou 
are presented as to the extent to which the com; 
entitled to use the streets of the city. 
peculiarly within the control of the city autho 
the validity of the franchises that are claimed 
ject for judicial determination. 
lature is recommended, as the laws already 
properly invoked by the local authorities, are adequate ' 
meet the demands of the situation. 

OF PUBLIC SERVICE 

TIONS.—It is manifest that the conditions dis 

the testimony make it necessary that the operst 

companies supplying gas and electricity, as wel! 

engaged in other public service, should be the subj: 
constant and effective supervision by a body paid by the 
state and clothed with power to execute its orders, sub- 
ject to suitable review by the courts upon app: 
gross abuse of legal privilege and overcapitalization, and 

the manipulation of securities for the purpose of u: 

control and eliminating all possible competition 

clearly that there can be no effective remedy by general 
legislation or through ordinary legal proceedings, and 
for the protection of the public there should be ~ 
-commission with 
make summary investigations of complaints, to su; 
issues of securities and investments in the stocks ani 
bonds of other companies, to regulate rates, and | 

and otherwise to enforce t): 


“a reasonable 


adequate inspection, 


The history of the subway eompanies afford 
illustration of the futility. of carefully phrased « 
executed in pursuance of express legislation in 
sence of an effective scheme for regulation. 
of general provisions prohibiting the congsolidatior 
porations is conspicuously shown by the manner 
the provisions of the charter of the New York Mutua! Gas 
Co. and the act of 1866 regarding the Standori Gas 
Light Co. has been evaded. The investment of ''!! 
securities earning no dividends, 
worthless, solely for the purpose of monopoly 
points to the necessity of strict supervision in ‘)'s 
The plan of providing a commission paid vy 
state and invested with ample power has work: i mo 
satisfactorily in other states, and there is every react 
to believe that a similar plan put in operation |! 
prevent the mischiefs revealed in this investigat: 


Brief editorial comment on the report ! 
found elsewhere in this issue. 


The elever.th annual meeting of the Leag 
held in New York City on April 25 to 28. T!: 
gram was of the usual high character, con") 
which and the fact that the meeting was ! 
such a large center of population the atte! 
at the various sessions was disappointingly 
But the attendance is rarely if ever large, @ 
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k of the League cannot be measured by count- 
heads. The organization, more than any other 
-oted to municipal affairs, is a creative body, 
| does its best and most lasting work by com- 
ttees: Thus it produced “The Municipal Pre- 
m,” which is really the framework for the 
-islation and constitutional enactments neces- 
ry for model city charters; and thus its 
sent committees on Uniform Municipa! 
ounts and Statistics and orm Instruction in Mu- 
cipal Government and the newly created com- 
‘tee on the Relations Between Municipalities 
| Franchise Committees are extending this con- 
ructive work. The League continues, however, 
s destructive criticism, passing in review year 
fter year the shortcomings and misdeeds of a 
iunber of cities. It also utters commendatory 
riticism. 

The reviews of municipal retrogression and pro- 

ress this year included the usual resume of mu- 

cipal happenings during the year by Mr. Clinton 
j.ogers Woodruff, the secretary; and also papers 

» Canadian municipalities, municipal conditions 

Minneapolis, and the unique “Recall” system of 
ios Angeles. Under this system the voters can 
not only place a man in office but they can also 
; ut him out in case they think he has proved him- 
<elf unworthy. During the past year the recall 
was used once in Los Angeles. 

The greater part of one forenoon was devoted 
io instruction in municipal government, including 
grammar and high schools, colleges and universi- 
ties. It appeared that in one way or another such 
instruction is being given in many secondary 
schools and in a number of colleges. During the 
past year students in eight universities have con- 
sidered the relation between the municipality and 
the street railway service. The electric light and 
zas service is next in order. 

At the session devoted to uniferm municipa) 
.ccounting a progress report was submitted by 
the chairman of the committee on that subject, 
Dr. Edward M. Hertwell, City Statistician of Bos- 
ton. Dr. F. A. Cleveland, an expert acccuntant, 
read a paper_on the terminology of accounting. 
“The Nature and Aims of State Control” of ac- 
counting was presented by Le Grand Powers, of 
the U. S. Census Bureau, while other papers deal: 
witn the legal, political and administrative as- 
pects of state control. It was pointed out by the 
various speakers that intelligibility, uniformity 
and publicity of municipal accounts are essential 
to the best municipal progress and to judgment 
by the citizen of the efficiency of the government 
of his own municipality, and that these can be se- 
cured only by central supervision. Central ad- 
ministrative control, instead of being contrary to 
the principle of home rule, really furthers that de- 
sirable end, sinee it diminishes the occasion for 
legislative interference; that is, with a central 
administrative body, the legislatvre can lay down 
in municipal charters the broad policy of the 
Stale as regards municipal affairs, and leave the 
cities and towns to work out the details in ac- 
cordance with their local needs and desires. To 
ensure a compliance with these broad general 
principles, and the inteiligibility and uniformity 
of the information regarding municipal affairs 
which should be available to every citizen, central 
supervision is required, and this can be obtained 
only by a fairly permanent staff of trained men, 
which cannot be found, as everyone knows, in a 
State legislature. 

Of the many other subjects discussed, mention 
will be made of only two. Dr. John B. Roberts, 
who came from Philadelphia, and should know, 
summarized “The Real Cause of Municipal Cor- 
ruption” as corporate greed fostered by persona) 
selfishness and indifference. In a paper which 
met with prolonged applause, Mr. John Martin 
compared “Municipal Thrift in European and 
American Cities,” showing how extensively, and, 
as he claimed, profitably, municipal ownership is 
practiced in Great Britain and Germany, and how 
little municipal ownership, aside from water- 
works, there is in the United States. A large 
part of this paper was an arraignment of the 
New York Rapid Transit Commission for its 
ultra conservatism towards municipal ownership. 


and its great anxiety, as the speaker alleged, to” 


make and keep a great monopoly in the hands of 
the Relmont syndicate, 


ENGINEERING MATERIAL PRICES. 


(These prices will appear in the first or second issue of 
each month.) 
TRACK FASTENINGS— 
Chicago—at_ mill—Angle bars, 1.40 to 1.50 cts.; spikes, 
1.70 to 1.75 cts.; track bolts, 2.40 to 2.50 cts. 
RAILS, STEEL— 
New York—at mill—New standard sections, $28; light 
rails, $23 to $26; old iron, f. o. b. New York, §21 
_ to $22; old steel, rerolling lengths, $15.50 to $16.50; 
ot steel, short pieces, $15 to $15.50; relayers, $20 to 


Chicago—at mills—New, $28, standard sections; light 
rails, $24 to $27; old iron, $19.50 to $20; old steel, 
4 ft. and over, $15 to $15.50; old steel, less than 4 
ft., $14 to $14.50; heavy relayers, $22.50 to $23; heavy 
relayers for side tracks, $20 to $20.50. 
Pittsburg—at mill—Standard sections, $28. 
STRUCTURAL MATERIALS— 


New York—at tidewater—Beams, channels, angles and .« 


zees, 1.74% to 1.84% cts.; tees, 1.79144 to 1.80% cts.; 
bulbs, angles and deck beams, 1.84% to 1.94% cts. 

Chicago—Beams and channels, 3 to 15-in., inclusive, 
and angles 3 to 6-in., %4-in. and heavier, 1.76% cts.; 
tees, 3-in. and over, 1.81% cts. 

Pittsburg—Beams and channels, up to 15-in., 1.60 cts.; 
over 15-in., 1.70 cts.; angles, 3 x 2 x \4-in, thick up 
to G x 6-in., 1.60 cts.; angles, 8 x & and 7 x 3% ins., 
1.70 cts.; zees, 3-in. and larger, 1.60 cts.; tees, 3-in. 
and larger, 1.65 cts. 

PLATES AND SHBETS— 

New York—at tidewater—Sheared plates, carload lots, 
tank, 1.74% to 1.84% cts.; flange, 1.84% to 1.94% cts.; 
marine, 1.9444 to 2.04% cts.; fire box, 1.94% to 2D 


cts. 

Pittsburg—Tank, %-in, thick 6% tc 14-in. wide, 1.50 
cts. at mill, Pittsburg; flange and boiler steel, 1.60 
cts.; marine and ordinary fire box, 1.70 cts., at miil, 
Pittsburg; locometive fire box, 2 cts. 

MERCHANT STEEL— 

Chicago—Machinery, smooth finished, 1.9114 cts.; Lire, 
smooth finished, 1.86% cts.; railway spring, 1.86% 
cts.; crucible tool, 6% to 8 cts.; special tool, 13 cts. 
and up. 

Pittsburg—Open hearth spring steel, 2.25 to 2.50 cts.; 
tire steel, 1.65 to 1.75 cts.; smooth finished machinery 
steel, 1.75 to 1.85 cts.; tool steel, ordinary grades, 
5% to 8 cts. 

Iron— 

Pig Iron: 

New York—No. 1 X Foundry, $17.25 to $17.75; No. 
2 X Foundry, $16.75 to $17.25; No. 2 Plain, $16.25 
to $16.75; Gray Forge, $15.25 to $15.75; Basic, 
— to $16.75; Southern No. 1 Foundry, $17.00 
to $17.50. 

Chicago—Lake Superior Charcoal, $18.50 to $19; 
Northern Coke Foundry, No. 1, $17.75 to $18; North- 
ern Coke Foundry, No. 2, $17.25 to $17.50; Northern 
Coke Foundry, No. 3, $16.75 to $17; Northero 
Scotch, 18; Ohio Strong Softeners, No. 
1, $18.80 to $19.30; Ohio Strong Softeners, No. 2, 
$18.30 to $18.80; Jackson Co, and Ky. Silvery, 6% 
Silicon, $19.80; Jackson Co. and Ky. Silvery, 7% 


Silicon, $21.30; Jackson Co. and Ky. Silvery, 8% 
Silicon, $22.30; Jackson Co. and Ky. Silvery, 10% 
Silicon, $23.30; Southern Silvery, 4 to 6% Silicon, 


$18.65 to $19.65; Southern Coke, No. 1, $17.65 to 
$17.90; Southern Coke, No. 2, $17.15 to $17.40; 
Southern Coke, No. 3, $16.65 to $16.90; Southern 
Coke, No. 4, $16.40 to $16.65; Southern Coke, No. 1 
Soft, $17.65 to $17.90; Southern Coke, No. 2 Soft, 
$17.15 to $17.40; Southern Gray Forge, $16.50 to 

5; Southern Mottled and White, $15.90 to 
Malleable Bessemer, $17.50; Standard Besse- 


Pittsburg—Foundry iron, Northern, No. 2, $16 at 
furnace; Northern forge, $14.75; at Valley furnace, 
$15.60, Pittsburg: Bessemer and Basic, $15.50; Val- 
ley furnace, $16.35, Pittsburg. 

Casct-fron Pipe: 

New York—Carload lots, net tons, 6 to 8 ins., at tide- 
water, $28 to $28.50. 

Chicago—4-in. water pipe, $29; 6-in. and larger, $28, 
with $1 extra for gas pipe. 

MISCELLANEOUS MATERIALS— 
Asphaltum: 

Ventura and other California asphalts, $20 to $21 per 

ton at New York; Trinidad refined, $25 to $30 per 

ton; Venezuela asphalt, $25 to $30 per ton; Bermuda 
asphalt, $25 to $30. 

Cement: 
Rosendale, in wood. $1; Portland, domestic, $1.70 to 
$1.80; Foreign brands, $2.25 to $2.50. 

Copper: 
Lake, 15 cts.; electrolytic, 15 cts.; casting, 14.75 cts. 


Lead: 
New York, spot, 4.50 to 4.60 cts. 
Spelter: - 
New York, spot, 5.80 cts. 


Tin: 
New York spot, 29.85 to 29.90 cts. 
LUMBER— 
New York. wholesale prices: 
Piling—Spruce, ordinary cargoes, 6 to 7 cts.; oak. 
14-in. butt, © to 50 ft.. 19 cts.; 50 to 55 ft., 22 cts.: 
55 to 60 ft., 22 cts.; 60 ft. and up, 25 cts.; pine, 60 
to 65 ft., $8.50; 70 to 75 ft., $10.50; 80 ft. and up, 


$16. 

Railroad ties—Yellow pine. 6 x 9 ins. x 8 ft.. 58 to 59 
ets.: 6 x 8 ins. x 8 ft.. 58 to 54 cts.; 7 x 9 ins. x 8 
ft., 64 to 65 cts.; 7 x 8 ins. x 8% ft., 59 to 61 cts.; 
7 x 9 ins. x 814 ft., 64 to 66 cts. 


NOTES FROM THE ENGINEERING SCHOOLS. 

ARMOUR INSTITUTE OF TECHNOLOGY.—A series of 
causes for the summer session, June 26 to Aug. 4, have 
been arrenged, and are explained in a pamphlet issued by 
the Institute, at Chicago. The courses include civil, me- 
chanical, eectrical, chemical and telephone engineering, 
chop work, drawing, mathematics, physics and rthanual 
training. These summer courses are of special advantage 
for teachers, and for the students of the Institute's corre- 
spondence school. There will also be special courses in 
shop work and laboratory practice for mechanics and 
apprentices. Further information may be obtained from 
the Dean of Wngineering Studies, Armour Institute of 
Technology, Chicago. 


A GAS EXPLOSION IN A MINE near Du Bois, Pa., 
April 27, killed 13 men. The men were working in the 
shaft of the Jefferson & Clearfield Coal & Iron Co 


A TORNADO IN TEXAS, April 29, killed 30 peoplé 
and blew down more than 150 houses at Laredo Fifty 


railroad cars were blown from the tracks. Trees, fences 
and telegraph poles were overturned. 


THE FALLING OF A MINE CAGE at the Conyngham 
Mine of the Dalaware & Hudson Co., at Wilkesbarre, Pa 
April 26, killed 10 men. The men were being lowered 
into the mine, and when 350 ft. from the surface the 
rope broke, and the cage fell 400 ft. 1+ is stated that 
view of the recent happening of several similar accidents, 
the State Mine Inspector has ordered the testing of ali 
safety appliances on mine cages in Pennsylvania The 
test will consist in drawing the pins so as to let the cagé 
fall. 


A SWING BRIDGE gepan at Houghton, Mich., crossing 
an arm of Portage Lake, was knocked off its pier by the 


steamer ‘‘Northern Wave,"’ on April 15. The vessel was 
the second or third to reach the drawbridge thio season 
The customary signal for the draw to open is four blast 
of the whistle while three blasts indicates that the. boat 
will stop at the dock. The bridge-tender claims he only 
heard three blasts and expected that the boat would st 
at the dock and when che did not stop he was unable tu 
open the draw in time to avert the collision The base 
casting on the pivot pier was shoved to one side, shearing 
* tue six anchor bolts by which it was secured .o th: 
oneicte. The whole span then tipped over into the luke 
she steamer was little injured 


PERSONAL. 

Mr. R. Sterling has been elected City Engineer of Ward 
ner, Idaho. 

Mr. T. G, Elbury has been reappointed City Engineer of 
Hutchinson, Kan, 

Mr. Joseph W. MeNeil bas been appointed City Engincer 
of Alpena, Mich. 

Mr. Robert L. McAlpine has been elected City Enginee: 
of Kansas City, Kan, 

Mr. Frank Gridley has been appointed Assistant City 
Engineer of Troy, N. Y. 

Mr. Samuel A. Gailey has been reelected Superintendent 
of Water-Works of Altoona, Pa. 

Mr. John Burns has been appointed Superintendent of 
the Water Department of Titusville, Pa 

Mr. M. L. Lynch has been appointed Chief Engineer 
of the Southern Illinois & Missouri Bridge Ry. 

Mr. A. E. Baynes has been appointed Assistant Engi 
neer of the New Orleans & Northwestern R. R. 

Mr. Bert C. Crowell has been reappointed Superin- 
tendent of the Water Department of Methuen, Mass. 

Mr. Alonzo Kendall, of Medford, Mass., has been ap 
pointed Superintendent of Highways of Lenox, Mass. 

Mr. G. H. McDonough has been appointed Signal Engi- 
neer of the Cleveland, Cincinnati, Chicago & St. Louis 
Ry. 

Mr. Jas. H. Sloan, of Montana, of the U. S. Reclamation 
Service, has been transferred to Mr. C. C. Babb at Brown- 
ing, Mont. 

Mr. W. K. Walker has been appointed Division Engi- 
neer of the Missouri Pacific Ry., with headquarters at 
Pueblo, Colo. 

Mr. W. H. Purdy has resigned his position as Assistant 
Engineer Maintenance of Way of the Wabash-Pittsburg 
Terminal Ry. 

Mr. Geo. F. Richan, C. E., is now Chief of party on 
Grand Trunk Pacific Ry., with headquarterg at Rat 
Portage, Ont. 

Mr. Oscar Lowinson, Architect and Engineer, has re- 
moved his offices from 29 West 42d St. to 18 East 42d St., 
New York City. 

Mr. Cary T. Hutchinson, M. Am. Inst. E. E., Consulting 
Electrical Engineer, has removed his offices from 56 Pine 
St. to 60 Wall St., New York City. 

Mr. C. A. Bradley has been appointed Division Engineer 
of the St. Louis, Kansas City & Colorado R. R., suc 
ceeding Mr. Ralph Budd, resigned. 

Mr. J. Wm. Link has accepted a position as Assistant 
Engineer on Water Purification and Sewage Disposal in 
the Department of Public Service of Columbus, 0. 

Mr. Robt. O. Hayt, of New York, has been appointéT 
Assistant Engineer in the U. S. Reclamation Service, and 
left Washington April 27 for Billings, Mont., to report fo 
Mr. H. N, Savage. 

Mr. Joseph M. Birmingham has been reelected Presl- 
dent and Superintendent of the Water Board of Hartford, 
Conn. Mr. W. E. Johnson has been appointed Engineer 
in charge of reservoirs. i 

Mr. John G. Parke, formerly Chief Construction Engi- 
neer at the Danora Works of the Carnegie Steel Co., has 
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resigned that position to become Chief Engineer for the 
Passaic Steel Co., Passaic, N. J. 


Mr. Alfred L. Coupe, of Massachusetts, has received an 
appointment as Engineering Aid in the U. Ss. Reclamation 
Service, afd has been ordered to report at Billings, Mont., 

* tor duty under Mr. W. E. Swift. 


Mr. David B. Rushmore, formerly with the Stanley 
Electric Mfg. Co., Pittsfield, Mass., is now connected 
with the Railway Engineering Department of the General 
Electric Co., Schenectady, N. Y. . 

Mr. A. H. Perkins has received an appointment as 
Engineer in the U. 8. Reclamation Service by transfer 
from the Philippine Service, and has ‘been ordered to 
report to Mr. Babb at Browning, Mont. 


Mr. Olaf Hoff has severed his connection with the New 
York Central & Hudson River R. R. as Engineer of 
Structures, and is now connected gvith Butler Bros, Con- 
struction Co., 1170 Broadway, New York. 


Mr. ‘Irwin B. Hosig, of Wisconsin, has been appointed 
Hydrographic Aid in the U, S. Reclamation Service, and 
has been ordered to report to Mr. S. B. Robbins, Great 
Falls, Mont. Mr. Hosig graduates from Wisconsin Uni- 
versity this spring. 

Mr. 8S. G. Swigart, until recently with the Pere Mar- 
quette R. R., has been appointed Assistant Engineer ip 
the Construction Department of the Cincinnati, Hamilton 
& Dayton Ry. with headquarters at Dayton, O., in charge 
of the North and South Divisions and branches, 

Mr. Charles J. Cottee has been appointed Superintendent 
of the newly formed Production and Accounting Depart- 
ment of the Otis Elevator Co., Yonkers, N. Y. This 
department will assume the duties heretofore performed 
by the Stock, Order, Accounting and Cost Departments. 

Mr. J, Francis Le Baron, M. Am. Soc. C. E., has been 
appointed Consulting Engineer of the British Honduras 
Deep Water Docks & Railway Co., and has been requested 
to make an immediate examination and report on the pro- 
posed new harbor that the Imperial Government proposes 
to build in British Honduras. 


Mr. Waldo 8S. Coulter, of Massachusetts, has been ap- 
pointed Assistant Engineer in the U. S. Reclamation 
Service, and has been assigned to duty at Ft. Laramie, 
Wyo. Mr. Coulter has had a varied experience in design 
and construction of highways, culverts, reservoirs, earth 
dams, pile driving, sewers, etc. 

Mr. Ernest J. Fisher, of Wisconsin, has been appointed 
Engineering Aid in the U. S. Reclamation Service, and 
will report for duty to Mr. Cyrus C. Babb, Browning, 
Mont. He is a graduate of the University of Wisconsin, 
and has held a position as Locating Engineer for the 
Despatch Construction Co., Chicago. 

Mr. Paul Rothi, of Minnesota, has been appointed En- 
gineering Aid in the U. S, Reclamation Service, and will 
report to Mr. 8. G. Porter, Mitchell, Neb. Mr. Rothi 
was graduated from the University of Minnesota with 
the degree of C, E., and has been employed by the Chi- 
cago, Milwaukee & St. Paul R. R. Co. 


Mr. Guerard, Inspector General of Bridges and formerly 
Engineer-in-Chief of Marseilles Harbor, has been named 
by the French Government as its member of the board 
of advisory engineers of the Isthmian Canal Commission. 
The German Government has named Herr Heins Tincanza 
as the representative of the German engineers on the 
board, 

Mr, Andrew B. Larson, of Utah, has been appointed En- 
gineering Aid in the U. S. Reclamation Service, and has 
been assigned to duty at Salt Lake, Utah, under District 
Engineer C. L. Swendsen. Mr. Larson was graduated at 
the Agricultural College, Logan, Utah, as B. S, in C. EB. 
and has been employed in surveying with U. S, Deputy 
Surveyor and under the R. G. W. Ry. Co. 

Mr, Philo Holbrook, Jr., Assistant Engineer in the U. S. 
Reclamation Service, will report for duty to Mr. T. A. 
Noble, Spokane, Wash. Mr, Holbrook is a graduate of 
the University of Oregon and has had a great deal of 
experience in surveying and irrigation work. He re- 
cently terminated a temporary position under Mr. Noble, 
who highly recommended his permanent appointment. 

Mr. Jos. I. Bingham, of Wisconsin, has been appointed 
Engineering Aid in the U. 8S. Reclamation Service, and 
ordered to report to Mr. Cyrus C. Babb, at Browning, 
Mont. Mr. Bingham is a graduate of the Starkey Sem- 
inary, Lakemont, N, Y., with the degree of C. E., and at 
present is a senior in Wisconsin University. He has had 
practical experience in connection with the Lehigh Valley 
R. R. Co. 

Mr. Geo. H. Stroebe, of Michigan, has received an 
appointment as Engineering Aid in the U. S. Reclamation 
Service, and has been assigned to duty at Bismarck, 
N, Dak., under Mr. James E. French. Mr. Stroebe is a 
graduate of Kalamazoo College, Chicago University, and 
is taking a post-graduate course in University of Michi- 
gan. He has had a great deal of practical work in his 
line during his college course. 

Mr. A. G. Wessling, of the Bullock Electric Manufac- 
turing Co., of Cincinnati, O. (the Electrical Department 
of the Allis-Chalmers Co., of Milwaukee), has recently 
delivered a lecture on ‘‘Methods of Control for Variable 
Speed Motors," at the following institutions: Cornell, 


Lehigh, Columbia, Harvard, Massachusetts Institute of 
Technology, Ann Arbor, Purdue, University of Illinois 
and Rose Polytechnic Institute. 


Mr. Ernest McCullough has resigned his position as 
Engineer for the Municipal Engineering & Contracting 
Co, of Chicago, and possibly will open an office for pri- 
vate practice in Chicago, making a specialty of concrete 
work. Since the above company last year stopped con- 
tracting to manufacture trenching machinery and con- 
crete mixers Mr. McCullough has been in charge of the 
advertising and sales department of the Chicago Improved 
Cube Concrete Mixer. 


Mr. Ray S. Carberry, of Illinois, has been appointed 
Assistant Engineer in the U. S, Reclamation Service, and 
will report for duty to Mr. S. G. Porter, at Mitchell, 
Neb. Mr. Carberry is a graduate of the Engineering 
Department, University of Illinois, and has been engaged 
on the construction of public works in Illinois; as General 
Manager, Marysville Canal & Improvement Co., Idaho; 
with the Oregon Short Line R. R. Co., Idaho, and with 
the Wabash R. R, Co. 


Mr. J. O. Burrage, Jun., Am. Soc. C. E., of California, 
has been appointed Assistant Engineer in the U. S. 
Reclamation Service and assigned to duty under Engineer 
J. EB. Field, Denver, Colo. Mr. Burrage was graduated 
from Tufts College, and worked on location of canals 
and locks, Merrimac River, Lowell, Mass.; for the Ameri- 
can Ordinance Co., Bridgeport, Conn., on location of 
property lines; for the Union Iron Works, San Francisco, 
Cal., and on the Board of Public Works, San Francisco. 
Mr. C. EB. Grunsky, M. Am. Soc. C. E., Consulting En- 
gineer U. S. Reclamation Service, has gone on an ex- 
tended trip through the Northwest. As personal advisor 
of the Director of the Geological Survey, Mr. Grunsky 
will devote considerable time in Montana in careful in- 
vestigation of the somewhat delicate international ques- 
tions involved in the Government’s irrigation project in 
the Milk River Valley. Later he will proceed southward, 
visiting in turn several projects in Wyoming, Colorado, 
‘New Mexico and Utah. 


Mr. Ray S. Blinn, of Ohio, has been appointed Assistant 
Engineer in the U. S. Reclamation Service, and directed 
to report for duty to Mr. Sam G. Porter, Mitchell, Neb. 
Mr. Blinn was grr .iated from the Ohio State University 
with the degree of U. E., and from 1894 to 1901 was en- 
gaged Tn various engineering capacities for private parties 
and railroad companies. In 1902 he became Resident En- 
gineer in charge of construction for the B. R. & P. Ry. 
Co. in Pennsylvania, and in 1903 became connected with 
the El Paso & S. E. Ry. as Locating Engineer. 

Mr. Arthur B. Dodd, of California, has been appointed 
Assistant Engineer in the U. S. Reclamation Service, and 
will report for duty to Mr. Andrew Weiss, Ft. Laramie, 
Wyo. Mr. Dodd is a graduate of Purdue University, La- 
fayette, Ind., with the degree of C. E., and has held 
various positions on railroad and state works in the 
state. He also had charge of a party making surveys for 
hydro-concessions for the Canadian Government in 
Yukon Territory. Has held commission as Hydro- 
graphic Surveyor in the U. S. Navy and with the Western 
Pacific Ry. 

Mr. Archer Richards, recently Chief Draftsman for the 
Wason Car Co., of Springfield, Mass., has resigned to ac- 
cept a position as Chief Draftsman for The Roberts & 
Abbott Company, Engineers, of Cleveland, O. Mr. Rich- 
ards was with the Wason Manufacturing Co. six years 
and with the Jackson & Sharp plant of the American Car 
& Foundry Co. for 14 years. He was also in the Engi- 
neers’ office of the Chicago, Milwaukee & St. Paul Ry. 
in the department of bridges and buildings. Prior to that 
time he was with the Enterprise Hydraulic Works of 
Philadelphia, and afterwards Chief Examiner of drawings 
of structural steel work in the Edgemoor Iron Works, 
Wilmington, Del, 


Obituary. 


L. H. Sutton, of Kansas City, Mo., a retired contractor, 
was killed April 28 in a runaway accident. He had been 
in the building contracting business for 19 years. 


Samuel P. Hermany, a civil engineer in the employ of 
the Louisville Water Co., of Louisville, Ky., died on 
April 23, at his home in that city. He was the son of 
Charles Hermany, Chief Engineer of the Louisville 
Water Co. 


Marcus H. Thorn, a mining engineer of California, was 
killed last month in a mine accident in Corea. He was a 
brother of Joseph F. Thorn, Superintendent of the Ta- 
bowie and Taracol mines of the Oriental Consolidate’ 
Mining Co., in Corea. 


M. O. Johnson, Supervising Architect of the Isthmian 
Canal Commission, died April 30 at Ancon Hospital, 
Canal Zone, of yellow fever. He was formerly employed 
as Architect by the Illinois Central R. R., and was ap- 
pointed Chief Architect to the Canal Commission on the 
recommendation of Chief Engineer Wallace, under whom 
he had served. His work included the designing of new 
buildings needed along the route of the canal and the 
repairs for the old buildings. He had been on the 
isthmus since last July. Mr. Johnson was a native of 
Kentucky and was 28 years old. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 


INTERNATIONAL RAILWAY CONGRESS. 
May 3 to 15, 1905, at Washington, D. c 
American Committee, W. F. Alien, 24 p ‘ 
New York. 
AMERICAN WATER-WORKS ASSOCIATION 
May 8 to 12, 1905. Annual meeting at w. 
Ind. Secy., J. M. Diven, Charleston, S. ¢ 
AMERICAN INSTITUTE OF ELECTRIC! 
NEERS. 


May 16, 1905. Annual meeting at New York 
ASSOCIATION OF RAILWAY TELEGRAPH 
TENDENTS. 
May 17, 18. Annual meeting, at Chattanoo- . 
Secy., P. W. Drew, Wisconsin Central Ry " 
kee, Wis, 
AMERICAN SOCIETY OF MECHANICAL EN: 
June 6, 7, 8, 9, 1905. Annual spring conv: at 
Scranton, Pa. Secy., F. R. Hutton, 12 West "e 
New York, N. Y. 
AMERICAN FOUNDRYMEN’S ASSOCIATION 
June 6 to 9, 1905. Annual convention in N.. 
Secy., Richard Moldenke, Watchung, N, J. 
{ MASTER CAR BUILDERS’ ASSOCIATION. 
AMERICAN RAILWAY MASTER AS. 
SOCIATION. 
June 14-21, 1905. Annual meeting at \ 
Beach, N. Y. Secy., J. W. Taylor, The 


en INSTITUTE OF ELECTRICAL 


June 19 to 23, 1905. Annual Convention at A ! 
- - Secy., R. W. Pope, 95 Liberty St., New York 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 20 to 23. Annual convention at Cleveland 
Secy., Charles Warren Hunt, 220 West 5ith <:. New 
York, N. Y. 
LEAGUE OF AMERICAN MUNICIPALITIES. 
August 23 to 25. Annual meeting at Toledo, 0. 
J. McVicar, Des Moines, la. 
ROADMASTERS & MAINTENANCE OF WAY (\sso- 
CIATION, 
Sept. 12, 14. Annual meeting, at Niagara Falls, \. y. 
Secy., C. BE. Jones, C., B. & Q. Ry., Beardstown, 11) 


ecy., 


ENGINEERS’ CLUB OF PHILADELPHIA —Two pa- 
pers will be presented at the club’s meeting of Saturday 
May 6: ‘‘Recent Developments in Expanding Machinery, 
by Mr. L. D. Lovekin, and ‘Stereoscopic Vision Applied 
to Surveying,’’ by Mr. E. F. Northrup. 

GOOD ROADS CONFERENCE.--A Good Roads Confer- 
ence has been called for May 16 to 19 at the College of 
Agriculture, Cornell University, Ithaca, N. Y. Prof 
L. H. Bailey, Director. of the college, is in charge, and 
may be addressed for further information. 

BROOKLYN ENGINEERS’ CLUB.—The May meeting of 
the club will be held at its rooms, 197 Montague &t., 
Brooklyn, N. Y., on the evening of Thursday, May 11, 
1905. Mr. James C, Meem will read a paper on ‘‘Some 
Recent Methods of Tunneling in Soft Ground,’’ which will 
be illustrated with lantern views. 


INTERNATIONAL PETROLEUM CONGRESS.—In con 
nection with the Liege (Belgium) International Exhibition 
to be held this summer, the Second International Petro- 
leum Congress will meet at Liege, during the period June 
26 to July 1, 1905. Mr. L. Dejardin is President and Mr 
F. Petit (95 Chaussee de Wavre, Brussels, Belgium), is 
Secretary of the congress. The congress will meet in 
four sections, dealing respectively with 1, Geology, Ex- 
ploration and Exploitation; 2, Chemistry and Industrial 
Treatment; 3, Utilization of Petroleum and its Deriva- 
tives; and 4, Legislation. Membership in the Congress 
involves a subscription of 25 francs, while the title of 
Donor may be held on payment of 100 francs or more 

INSTITUTION OF CIVIL ENGINEERS (GREAT 
BRITAIN).—At the annual meeting, held at London, 
England, on the evening of Tuesday, April 18, the follow- 
ing officers were elected for the coming year: President, 
Sir Alexander Binnie; Vice-Presidents, Messrs. A. B. W 
Kennedy, W. R. Galbraith, W. Matthews and Sir Leader 
Williams; Councillors, Col. W. P. Anderson (Ottawa, 
Can.), Mr. C. N. Bell (Wellington, New Zealand), Messrs 
B. H. Blyth, C. A. Brereton, R. Elliott-Cooper, Col. R. P 
B. Crompton, W. V. Cudworth, G. F. Deacon, F. Elgar, 
M. Fitzmaurice, R. A. Hadfield, G. H. Hill, C. W. Hod 
son, J. C. Inglis, G. R. Jebb, Sir Wm. G. Lewis (Cape 
Town, Africa), Sir Andrew Noble, C. A. Parsons, A. Ro- 
A. Siemens, J. Strain, Sir John I, Thornycroft, Prof. W 
Cc. Unwin, and A. F. Yarrow. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—!' 
reported from Kansas City, Mo., that on April 8 the 
Kansas City Association of Members of the America! 
Society of Civil Engineers was organized at a meeting of 
some fifteen members. The association is planned to 
clude all the members of the society living in or ne" 
Kansas City, and to hold periodic meetings for social 4! j 
professional purposes. Mr. D, Bontecue was elected Pre 
dent, Messrs. I. G. Hedrick and S. W. Fox Vice-Pre-' 
dents, and Mr. C. D. Burns Secretary. A meeting « 
similar purpose was held on April 13 at Washingt« 
D. C., at which the subject of forming a local organizat.o: 
of members of the Society was discussed, but withou 
reaching a conclusion. Gen’l Alexander Mackenzie, of t! 
Corps of Engineers, presided, end Mr. H. M. Wilson, 
the U. S, Geological Survey, acted as secretary. 
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